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Malignant T-cells induce epidermal hyperproliferation and disorganized stratification in a 3D-
skin model of Cutaneous T-Cell Lymphoma
C Thode,1 A Printzlau,3 CM Bonefeld,2 N Ødum,2 A Woetmann2 and S Dabelsteen1 1 Department
of Oral Medicine and Pathology, University of Copenhagen, Copenhagen, Denmark, 2
Department of International Health, Immunology and Microbiology, University of
Copenhagen, Copenhagen, Denmark and 3 Bodylift Center, Virum, Denmark
Cutaneous T-cell lymphomas (CTCL) are the most common primary skin lymphomas and charac-
terized by accumulation of malignant T-cells in the skin. The early lesion resembles both clinical
and histological benign inflammatory disorders with hyperproliferative epidermis with infiltration
of T-cells. Despite considerable progress in the understanding of molecular mechanisms involved
in the malignant transformation of T-cells, it is largely unknown what causes the morphological and
histopathological features of the disease. Here we take advantage of a novel, organotypic 3D- model
of CTCL to show that malignant T-cells profoundly changes the behavior and growth of keratinocytes.
Thus, organotypic 3D-cultures with human keratinocytes, fibroblasts and malignant T-cells display
a disorganized stratification and hypercromatic cells resembling the early hyperproliferative stage
of CTCL. Furthermore, hyperproliferation was followed by a down regulation of differentiation mark-
ers such as keratin 10 and involucrin. Interestingly, we observed a loss of attachment between the
epithelial- and mesenchymal compartment, and immunohistochemistry revealed a greatly reduced
expression of E-cadherin compared to controls. In conclusion, we provide the first evidence that
malignant T-cells orchestra the histopathological skin changes seen in CTCL.
419
The mouse Dermokine: characterization of its various isoforms and their involvement in the
late steps of epidermal differentiation
EA Leclerc, A Huchenq, L Gazeilles, A Mallet, G Serre and N Jonca Epidermis Differentiation
and Rheumatoïd autoimmunity Unit, UMR 5165 CNRS - 1056 INSERM - Toulouse University,
Toulouse, France
The human Dermokine gene (DMKN) is located at 19q13.1 within the « Stratified epithelium Secreted
peptides Complex » (SSC) locus, surrounded by 2 other genes encoding proteins secreted in the
stratified epithelia, namely Suprabasin (SBSN) and Keratinocyte-differentiation-associated protein
(KRTDAP). DMKN expression leads to production of 4 isoform families, each of them displaying a
different histological and subcellular location. We recently showed that the ubiquitous and intra-
cellular DMKN δ isoforms are involved in endovesicular trafficking via activation of the small GTPase
Rab5. Contrary to δ isoforms, DMKN β and γ are specifically expressed and secreted by the gran-
ular keratinocytes. Thus they could play a specific role in the late steps of epidermal differentiation.
We studied the Dmkn gene expression in the mouse. SSC locus is located in the syntenic region of
murine chromosome 7. RT-PCR and RACE-PCR experiments as well as in silico analysis of the murine
genomic sequence show mRNA expression for the α, β and γ families but not for the δ one. Splic-
ing of the Dmkn mRNA is thus less complex than its human counterpart. Quantitative RT-PCR analy-
sis revealed that Dmkn, Sbsn and Krtdap expression is upregulated in the skin of adult and old mice
compared to that of newborns. During skin wound healing, Dmkn β and γ are highly expressed in
the late stages of re-epithelialization, like many other epidermal differentiation markers. Finally, we
developed Dmkn βγ knockout mice. The animals are viable and show no visible differences com-
pared to wild type mice. However, quantitative RT-PCR and immunoblot experiments revealed a
deregulated expression of late epidermis differentiation genes. In particular, Dmkn α is induced
while other SSC locus genes are down-regulated. This work contributes to get insight into DMKN
function and will help to determine its role during cornification.
421 
A multicolour unbiased model to determine the Epidermal cell fate: localization and study
of the epidermal stem cell niche
E Roy,1 Z Neufeld,2 J Livet3 and K Khosrotehrani1 1 Centre of Clinical Research, The University
of Queensland, Brisbane, QLD, Australia, 2 School of Mathematics and Physics, The
University of Queensland, Brisbane, QLD, Australia and 3 Institut de la Vision, UPMC Univ
Paris 06, UMR_S 968, Paris, France
The true potency of stem cells in steady state conditions and how they maintain the interfollicular
epidermis (IFE) remains unclear. A classical model proposes that the IFE is formed by the hierar-
chical activity of stem cells within the hair follicle isthmus. This was recently confronted by another
model suggesting that most basal keratinocytes have a committed progenitor activity without a spe-
cific hierarchy. Our aim was to clearly define the plasticity and the fate of individually labelled epi-
dermal stem cells. To address this question we used transgenic mice containing a Brainbow-1.0
cassette under the control of an ubiquitous promoter allowing the random expression of dTomato
(red), Cerulean (blue) or eYFP (yellow) upon cre recombination. When crossed with K14-Cre/ERT2
transgenic mice, this allowed recombination in all basal keratinocytes regardless of their anatomi-
cal location and following their fate over time. Clones within the IFE of dorsal skin grew in size
from 5 weeks to 6 months (p<0.05) in accordance with the committed progenitor model. However,
when considering the anatomical distribution of clones, those that were attached or contained a
hair follicle were significantly larger (p<0.05) supporting the hypothesis of the existence of a stem
cell in this specific niche. Using mathematical modeling we further demonstrated that larger clones
more frequently contained a hair follicle compared to what would be expected by chance. This fur-
ther emphasized the possibility that larger clones were more likely to derive from stem cells in the
hair follicle with a greater potential to grow over time. In conclusions, rainbow technology allowed
the long term tracking of clones derived from individual stem cells. Our results support a hierar-
chical contribution of hair follicle stem cells to dorsal IFE by differentiating into committed pro-
genitors.
420 
Role of p63 and microRNAs in keratinocyte senescence
E Candi,1 P Rivetti di Val Cervo,1 AM Lena,1 MS Nicoloso,2 S Rossi,3 G Saintigny,4 E Dellambra,5
M Mancini,1 C Mahé4 and G Melino6 1 Experimental Medicine and Biochemical Sciences, IDI-
IRCC, University Tor Vergata, Rome, Italy, 2 MD Anderson Cancer Center, University of Texas,
Houston, TX, 3 Human Genetics, Radboud University, Nijmegen, Netherlands, 4 CHANEL
Parfums Beauté, Pantin, France, 5 Lab. Tissue Eng. and Cutaneous Phys., IDI-IRCCS, Rome,
Italy and 6 Experimental Medicine and Biochemical Sciences, Assoc. Cell Death &
Differentiation, Rome, Italy
We investigated the expression of microRNAs (miRNAs) associated with replicative senescence in
human primary keratinocytes. A cohort of miRNAs upregulated in senescence was identified by
genome-wide miRNA profiling and their change in expression was validated in proliferative versus
senescent cells. Among these, miR-138, 181a, 181b, 130b and 191 expression increased with serial
passages. miR-138, 181a, 181b, 191 but not miR-130b, overexpression in proliferating cells was
sufficient per se to induce senescence, as evaluated by inhibition of BrdU incorporation and quan-
tification of SA-beta-galactosidase staining. We identified Sirt1 as a direct target of miR-138, 181a
and 181b, while deltaNp63 expression was inhibited by miR-130b. MiR-191 targets Satb1 and cdk6.
We also found that deltaNp63alpha inhibits miR-138, 181a, 181b and 130b expression by binding
directly to p63-responsive elements located in proximity to the genomic loci of these miRNAs in
primary keratinocytes. These findings suggest that changes in miRNA expression, by modulating
the levels of regulatory proteins such as p63, Sirt1, Satb1 and cdk6 strongly contribute to induction
of senescence in primary human keratinocytes thus linking these two proteins for the first time. Our
data also indicate that suppression of miR-138, 181a, 181b and 130b expression is part of a growth
promoting strategy of deltaNp63alpha in epidermal proliferating cells.
418 
Rab3Gap1 mediates Akt/Ppp2r2a-dependent barrier acquisition and tight junction formation
during epidermal development
G Youssef,1 A Naeem,1 O Ralph,1 M Ono,1 C O’Neill2 and R O’Shaughnessy1 1 Immunobiology
and Dermatology, UCL Institute of Child Health, London, United Kingdom and 2
Inflammation Sciences Research Group, University of Manchester, Manchester, United
Kingdom
Epidermal barrier acquisition during late murine gestation is accompanied by increase in Akt
kinase activity and cJun dephosphorlyation. The latter is directed by the Ppp2r2a regulatory subunit
of the Pp2a phosphatase. However, the role of tight junction proteins in barrier acquisition isn’t
currently known. We investigated Claudin-1 and Occludin expression and interaction during mouse
epidermal development and in vitro using rat epidermal keratinocytes expressing Ppp2r2a siRNA.
Claudin-1 plasma membrane localisation Claudin-Occludin interaction was co-incident with Akt
activation and Ppp2r2a expression in mouse epidermis. In Ppp2r2a siRNA cells, Claudin-1 was
sequestered into the cytoplasm and expression was increased. However, interaction between
Occludin and Claudin-1 was reduced. Inhibiting cJun phosphorylation restored barrier function and
plasma membrane localisation of Claudin-1. Expression of the Rab3 GTPase activating protein,
Rab3Gap1, was restored in Ppp2r2a siRNA cells when cJun phosphorylation was inhibited. Rab3Gap1
co-localised with Occludin on the plasma membrane in confluent cultures. siRNA knockdown of
Rab3Gap prevented plasma membrane tight junction protein expression and prevented the forma-
tion of a barrier competent epithelium in organotypic culture. Inhibition of exocytosis rapidly pre-
vented claudin-1 targetting to the plasma membrane and reduced barrier function. Therefore we
provide evidence for exocytosis of tight junction components being critical for the rapid establish-
ment of barrier function during epidermal development.
422 
The Kallikrein Inhibitor mouse SPINK6 is involved in Epidermal Barrier Function
J Fischer, Z Wu, O Dmitrieva, M Sperrhacke, E Proksch, K Reiss, Y Koblyakova, J Schröder and
U Meyer-Hoffert Department of Dermatology, University Hospital Schleswig-Holstein,
Campus Kiel, Kiel, Germany
Kallikrein related peptidases (KLKs) play an important role in skin homeostasis by controlling the
desquamation process. Moreover, they have been implicated in signalling events like activation of
proteinase activated receptors, cathelicidin cleavage and IL-1 processing. Their action is therefore
tightly regulated. Protease inhibitors like LEKTI, encoded by spink5, are crucial KLKs counterparts
in the epidermis as observed in Netherton Syndrome. We have recently identified SPINK6 as a selec-
tive KLKs inhibitor in human epidermis, and have demonstrated that SPINK6 is transglutaminated
in the stratum corneum. In order to get further insight into the biology of SPINK6 we studied its
mouse homologue. mSPINK6 is highly conserved among different species. Recombinant mSPINK6
exhibited high inhibitory activity in the subnanomolar range against various KLKs including murine
KLK5. mSPINK6 mRNA was induced in cultured primary murine keratinocytes by IL-1beta. Poly-
clonal antibodies against mSPINK6 exhibited immunostaining at the stratum granulosum and stra-
tum corneum of mouse epidermis and immunostaining in hair follicles and sebaceous glands.
Immunostaining was increased in metabolically-induced barrier disrupted skin (EFAD mice) and
after physical barrier damage (tape-stripping). Our results identify mouse SPINK6 as a selective
inhibitor for KLKs in mouse skin and suggest that SPINK6 is involved in skin barrier function.
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Deregulated signalling through the mTOR pathway may contribute to the development of
psoriatic plaques
C Buerger, A Eiser, B Malisiewicz, S Diehl, K Steinhorst and W Boehncke Department of
Dermatology, Johann Wolfgang Goethe University, Frankfurt, Germany
Psoriasis is a chronic inflammatory skin disease, characterized by red scaly plaques, which may
occur on any site of the body. Although biologics directed against certain cytokines, show promis-
ing results in the therapy of the disease, a comprehensive analysis of deregulated signalling com-
ponents that might identify novel therapeutic targets is still missing. The mTOR (mammalian target
of rapamycin) cascade integrates signals leading to cellular growth, proliferation and differentiation.
As psoriatic keratinocytes also show features of perturbed cell growth and differentiation, the ques-
tion arises whether mTOR signalling also plays a role in the pathogenesis of psoriasis. We found
mTOR and its downstream signalling molecules to be hyperactivated in lesional psoriatic skin. While
mTOR is activated throughout the whole epidermis, with particularly strong activation in the basal
layer, downstream signalling components such as the ribosomal protein S6 and 4E-BP1 are prefer-
entially activated in suprabasal layer of differentiating keratinocytes. Using primary normal human
keratinocytes (NHK), we could show, that TNF-alpha and IL-1beta - cytokines known to be upreg-
ulated in psoriasis- activate the mTOR signalling cascade in vitro. Hyperactivation of the pathway
through overexpression of Akt blocks differentiation of in NHK differentiation and favours prolifer-
ation. In contrast siRNA mediated knockdown of components of the mTOR complex blocks ker-
atinocyte proliferation. Altogether we provide evidence that mTOR signalling interferes with the bal-
ance between keratinocyte differentiation and proliferation and contributes to the epidermal changes
leading to the psoriatic phenotype. Thus, controlling correct mTOR signalling in the skin might rep-
resent a novel anti-psoriatic strategy, especially as mTOR is efficiently inhibited by rapamycin
(sirolimus), which is a pharmacologically well established drug.
424
Histamine interferes with keratinocyte differentiation and the formation of the epidermal bar-
rier
M Gschwandtner,1 M Mildner,1 V Mlitz,1 L Eckhart,1 T Werfel,2 R Gutzmer,2 PM Elias3 and
E Tschachler1 1 Medical University of Vienna, Vienna, Austria, 2 Hannover Medical School,
Hannover, Germany and 3 University of San Francisco, San Francisco, CA
Perturbed epidermal differentiation and skin barrier function is observed in a majority of patients
with inflammatory skin diseases. These defects result either from inherent alterations and/or the influ-
ence of inflammatory mediators on the expression of differentiation-associated proteins. Skin mast
cells participate in skin inflammation by the release of various soluble mediators, most prominently
histamine, and thereby possibly influence keratinocyte differentiation. We stimulated human ker-
atinocytes cultured in monolayer and in in vitro skin models with histamine, histamine receptor
agonists and antagonists. The expression of differentiation-associated genes was determined by real-
time PCR, Western Blot and immunofluorescence staining. The barrier function of in vitro skin
models was tested with the application of the tracer molecules Lucifer yellow and biotin. Hista-
mine suppressed the expression of keratin 1, keratin 10, filaggrin, loricrin and corneodesmosin in
monolayer cultured keratinocytes and in in vitro skin models. Moreover, addition of histamine to
in vitro skin models resulted in the loss of the granular layer and thinning of the epidermis and stra-
tum corneum. The effect of histamine was shown to be mediated via the histamine receptor 1 (H1R),
since a H1R agonist had similar effects as histamine on epidermal differentiation and a H1R antag-
onist completely blocked the histamine-effect on keratinocytes. Moreover, addition of histamine to
in vitro skin models resulted in a defect in the barrier function of the epidermal component, allow-
ing the diffusion of tracer molecules through the stratum corneum. Our findings demonstrate that
histamine perturbs terminal differentiation of epidermal keratinocytes and impairs the skin barrier
function. This suggests a new mechanism by which mast cell activation and histamine release con-
tribute to skin barrier defects in inflammatory skin diseases.
425 
CXCR4 negatively regulates keratinocyte proliferation in IL-23-mediated psoriasiform der-
matitis
T Takekoshi,1 Y Tada,2 S Sato,2 M Dwinell3 and S Hwang1 1 Dermatology, Med Coll Wisconsin,
Milwaukee, WI, 2 Dermatology, Univ Tokyo, Tokyo, Japan and 3 Microbio and Mol Genetics,
MCW, Milwaukee, WI
CXCR4 is expressed by basal keratinocytes (KCs), but little is known about its function in inflamed
skin. We crossed K14-Cre and CXCR4flox/flox (f/f) transgenic mice, resulting in mice with specific
loss of the CXCR4 gene in K14-expressing cells (K14-CXCR4KO), including basal KCs. K14-CXCR4KO
pups had no obvious skin defects. We compared K14-CXCR4KO and CXCR4f/f control mice in an
IL-23-mediated psoriasisform dermatitis model and measured skin edema, histologic, and immuno-
histological changes. IL-23-treated K14-CXCR4KO mice showed a 1.3-fold increase in mean ear
swelling, 2-fold increase in epidermal thickness, and greater parakeratosis. IL-23-treated WT mice
showed weak CXCR4 expression in areas of severe epidermal hyperplasia, but strong CXCR4 expres-
sion in non-hyperplastic regions, suggesting CXCR4 may regulate keratinocyte proliferation. To test
this hypothesis, we overexpressed CXCR4 in HaCaT keratinocyte cells and treated them with IL-22
and/or CXCL12. CXCL12 blocked IL-22-mediated HaCaT cell proliferation in vitro and synergized
with IL-22 in upregulating SOCS3, a key regulator of STAT3. SOCS3 was required for CXCR4-medi-
ated growth inhibition. In human psoriatic skin, both CXCR4 and SOCS3 were upregulated in the
junctional region between the peri-lesional and lesional areas. Thus, CXCR4 plays an unexpected
role in inhibiting KC proliferation and mitigating the effects of proliferative cytokines such as IL-22.
426 
The 420K LEKTI Variant Alters LEKTI Proteolytic Activation and Results in Protease Deregu-
lation: Implications for Atopic Dermatitis
P Fortugno,1 L Furio,2 M El Hachem,1 G Zambruno,3 A Hovnanian2 and M D’Alessio3 1
Dermatology Unit, Bambino Gesù Children’s Hospital, Rome, Italy, 2 INSERM U781-
Department of Genetics, Necker hospital for sick children, Paris, France and 3 Laboratory of
Molecular and Cell Biology, Istituto Dermopatico dell’Immacolata-IDI, Rome, Italy
Lymphoepithelial Kazal-type related inhibitor (LEKTI) is a multidomain serine protease inhibitor
which plays a central role in skin permeability barrier and allergy. LEKTI defective expression causes
Netherton syndrome, a rare and severe genodermatosis with a profound skin barrier defect and
atopic manifestations. Several studies also reported genetic association between the multifactorial
disease atopic dermatitis (AD) and the frequent LEKTI variant E420K in different populations. The
aim of this study was to investigate the impact of this variant on LEKTI function. By immunoblot
analysis of epidermal extracts and site-specific mutagenesis we demonstrated that LEKTI 420K vari-
ant increases the likelihood of furin-dependent LEKTI precursor cleavage within linker region D6-
D7. This results in reversal of the cleavage priorities for LEKTI proteolytic activation and prevents
the formation of the D6D9 fragment known to display the strongest inhibitory activity against kallikrein
(KLK) 5-mediated desmoglein-1 (DSG1) degradation. Using in situ and gel zymographies we show
that the modification of the subtle balance in LEKTI inhibitory fragments leads to enhanced KLK5,
KLK7 and elastase-2 activities in 420KK epidermis. By immunohistochemistry and immunoblot
analyses, we also show that increased epidermal protease activity correlates with reduced DSG1
protein expression and accelerated profilaggrin proteolysis. All changes determined by the presence
of residue 420K within the LEKTI sequence likely contribute to defective skin barrier permeability.
Remarkably, LEKTI 420KK epidermis displays increased expression of the proallergic cytokine thymic
stromal lymphopoietin, TSLP. This is the first functional evidence supporting association studies
which identified 420K as a predisposing factor to AD, in combination with other genetic and envi-
ronmental factors.
427 
DNase2 is essential for the degradation of nuclear DNA during holocrine secretion of sebum
H Fischer, M Ghannadan, M Buchberger, E Tschachler and L Eckhart Dermatology, Medical
University of Vienna, Vienna, Austria
Sebaceous glands produce sebum by terminal differentiation and programmed cell death of sebo-
cytes, which represent a specialized type of keratinocytes. Nuclear structures and DNA are degraded
by an unknown mechanism when sebum is secreted. To investigate the process of nuclear DNA
breakdown in sebaceous glands, we have generated mice lacking the acid endonuclease, DNase
2, specifically in keratinocytes. Mice carrying floxed alleles of the Dnase2a gene were crossed with
mice expressing the Cre recombinase under the control of the K14 promoter to delete DNase 2 in
all tissues derived from K14-positive precursors, including the epidermis and the sebaceous glands.
While the epidermis of the resulting mice (Dnase2a-/-) appeared normal, the sebaceous glands con-
tained aberrantly large amounts of incompletely degraded DNA that was detected by terminal
deoxynucleotidyl transferase dUTP nick end labeling (TUNEL). The DNA fragments co-localized
largely, though not exclusively, with Hoechst 33258-labeled nuclei. Eluates from the surface of
Dnase2a+/+ hair readily degraded DNA in an in vitro assay whereas eluates from Dnase2a-/- hair
lacked acid DNase activity. These data suggest that that DNase 2 is the main acid DNase of the
sebum and that its activity is essential for the autonomous removal of nuclear DNA from terminally
differentiated sebocytes.
428 
Atopic eczema patients show a decreased ceramide chain length that associates with a
decreased barrier function
J van Smeden,1 M Janssens,1 RJ Vreeken,2 S Kezic,3 S Lavrijsen4 and JA Bouwstra1 1 Drug Delivery
Technology, Leiden/Amsterdam Center for Drug Research, Leiden, Netherlands, 2 Analytical
Biosciences, Leiden/Amsterdam Center for Drug Research, Leiden, Netherlands, 3 Coronel
Institute of Occupational Health, Amsterdam Medical Center, Amsterdam, Netherlands and 4
Dermatology, Leiden University Medical Center, Leiden, Netherlands
Atopic eczema (AE) is a chronic relapsing inflammatory skin disease affecting currently over 15%
of Caucasian children and 2-10% of adults. Patients suffer from an impaired skin barrier function,
which is located primarily in the stratum corneum (SC). In particular lipids in the SC provide the
barrier, and protect the body against environmental pathogens and regulate transepidermal water
loss. The lipids are predominantly composed of cholesterol, free fatty acids and ceramides (CERs).
The latter class consists of multiple subclasses and each subclass shows variation in carbon chain
length. Several studies have demonstrated changes in CER subclasses, but no detailed study is reported
on the effect of chain length distribution of CERs on the skin barrier. We report a case control study
in which the CER composition in SC of non-lesional AE skin has been examined. Drastic changes
are observed in CER composition, in particular in the chain length distribution of the CERs: Both
the increased presence of extremely short CERs as well as a decrease in very long CERs contribute
to a reduction in CER chain length in AE patients compared to the control group. This reduction in
chain length showed an excellent correlation to a reduced barrier function and disease severity.
The results were independent of any filaggrin mutation, suggesting that the role of lipids is not related
to the effects of filaggrin on the SC barrier function. The results demonstrate for the first time that
CER chain length is an important factor in skin barrier dysfunction in AE, and envisage that these
new insights provide a new entry in therapy and prevention of AE.
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Analysis of Protein-Protein Interaction between Late Cornified Envelope Proteins and Cor-
neodesmosin
JG Bergboer,1 MG Dulak,1 IM van Vlijmen-Willems,1 N Jonca,2 PL Zeeuwen1 and J Schalkwijk1 1
Dermatology, Radboud University Nijmegen Medical Centre, Nijmegen Centre for Molecular
Life Sciences (NCMLS), Nijmegen, Netherlands and 2 Unité Différenciation Epidermique et
Autoimmunité Rhumatoïde, CNRS UMR5165, INSERM U1056, Université Toulouse III,
Hôpital PURPAN, Toulouse, France
Deletion of two members of the Late Cornified Envelope (LCE) family, LCE3B and LCE3C
(LCE3C_LCE3B-del), has been identified as risk factor for psoriasis with a possible role in skin bar-
rier function. Moreover, genetic interaction between LCE3C_LCE3B-del and HLA-C*06, located in
the psoriasis susceptibility regions 4 and 1 (PSORS4 and 1), respectively, has been reported in sev-
eral populations. Because of high linkage disequilibrium between the PSORS1 genes HLA-C*06
and corneodesmosin (CDSN), both genes are potentially involved in psoriasis. As corneodesmosin
and LCE proteins are both constituents of the stratum corneum, we investigated the direct protein-
protein interaction between LCE proteins (LCE1E, LCE2A, LCE3B, LCE3C, LCE3E, LCE5A) and two
corneodesmosin sequence variants. To study their potential interaction, normal and psoriasis skin
sections were co-stained for LCE2 and CDSN. eCFP-LCE and mRFP-CDSN proteins were co-expressed
in COS-1 cells and primary human adult keratinocytes. COS-1 cells transfected with 3xFLAG-CDSN
were used in a GST-LCE3B pull down assay. Partial co-localization of LCE2 and CDSN was observed
in normal and psoriasis skin using immunofluorescence microscopy. Co-expression of eCFP-LCE
and mRFP-CDSN proteins in COS-1 cells and keratinocytes, and GST pull-down results did not
provide evidence for direct interactions between LCE proteins and CDSN. Further research will be
necessary to explore the function of the LCE proteins in general, and the role of the LCE3 risk genes
in psoriasis.
431
Melanocyte supply to the epidermis in human skin depends on type XVII collagen
A Gostynski,1 AM Pasmooij,1 M Del Rio,2 GF Diercks,1 HH Pas1 and MF Jonkman1 1 Center for
Blistering Diseases, Department of Dermatology, University Medical Centre Groningen,
University of Groningen, Groningen, Netherlands and 2 Regenerative Medicine Unit, CIEMAT
and Centro de Investigaciones Biomedicas en Red De Enfermedades Raras (CIBERER U714),
Madrid, Spain
Recent studies have identified the importance of type XVII collagen (C17) for melanocyte and hair
follicle stem cell survival in mice. In humans, lack of C17 causes junctional epidermolysis bullosa
(JEB), a genetic blistering disease of the skin. A common phenomenon in JEB is revertant mosaicism
(RM), also known as natural gene therapy. It is caused by a second somatic mutation that restores
protein expression resulting in clinically healthy (revertant) patches surrounded by affected (mutant)
skin. RM has been demonstrated in five epidermolysis bullosa (EB) genes – COL7A1, COL17A1,
FERMT1, KRT14 and LAMB3. Interestingly, patches of revertant skin may show hyperpigmentation.
We compared revertant and mutant skin of 13 EB patients having correcting mutations in LAMB3,
COL17A1 and COL7A1 to investigate the possible role of the affected proteins in pigmentation and
melanocyte distribution. Only in patients with RM for COL17A1 clinical hyperpigmentation, more
epidermal melanin, and an increased number of melanocytes was seen in revertant patches when
compared with surrounding mutant skin. In COL17A1 mutant skin the amount of epidermal melanin
and number of melanocytes was reduced when compared with control human skin. Further, micro-
mosaicism for C17 within revertant patches had no influence on distribution of melanin and
melanocytes. In contrast reversions in LAMB3 and COL7A1 did not influence pigmentation, amount
of melanin or number of melanocytes in the epidermis. We conclude that in human skin melanocyte
supply to epidermis depends on C17 expression. Based on our data we propose a model of
melanocyte proliferative unit surrounding a C17 positive hair follicle.
433
Non-lesional skin in atopic eczema patients shows a change in lipid organization that corre-
lates with a decreased barrier function
M Janssens,1 J van Smeden,1 G Gooris,1 W Bras,2 G Portale,2 P Caspers,3 S Kezic,4 S Lavrijsen5 and
J Bouwstra1 1 Drug Delivery Technology, Leiden/Amsterdam Center for Drug Research, Leiden,
Netherlands, 2 DUBBLE CRG/ESRF, Netherlands Organization for Scientific Research,
Grenoble, France, 3 Center for Optical Diagnostics and Therapy, Department of Dermatology,
Erasmus MC, Rotterdam, Netherlands, 4 Coronel Institute of Occupational Health, University
of Amsterdam, Academic Medical Centre, Amsterdam, Netherlands and 5 Department of
Dermatology, Leiden University Medical Center, Leiden, Netherlands
In atopic eczema (AE) the skin barrier is impaired. Although AE is strongly associated with filaggrin
mutations, the reason for the impaired skin barrier function is inconclusive. Lipids in the stratum
corneum (ceramides, fatty acids and cholesterol) are crucial for a proper skin barrier function, but
their role in relation to AE is indistinct. Our aim was to examine whether the lipid organization in
stratum corneum is related to the impaired skin barrier function and disease severity. We used
small angle X-ray diffraction and Fourier transform infrared spectroscopy on SC of the ventral fore-
arm of non-lesional AE skin to determine the lipid organization. Transepidermal water loss was exam-
ined as a measure for the skin barrier function. Scoring atopic dermatitis (SCORAD) was used to
determine disease severity. We observed drastic changes in lipid organization in stratum corneum
of AE patients compared to healthy subjects. The changes in lipid organization correlate with changes
in the skin barrier function and disease severity of patients with AE. The changes in lipid organiza-
tion are not dependent on filaggrin mutations, but correlate with the natural moisturising factor. In
conclusion, our results show that changes in the lipid organization play an important role in the
skin barrier dysfunction in AE patients. Our results may provide a new therapeutic entry in treat-
ment of AE aiming to normalise the lipid organization in SC of these patients.
432
MiR-23b represses TGIF1, a regulator of TGFbeta signaling, during epidermal differentiation
N Joly-Tonetti,1 A Bondaz,1 L Barbollat-Boutrand,1 I Masse,1 P Bertolino2 and J Lamartine1 1
Centre de génétique et de physiologie moléculaires et cellulaires, CNRS & Université Lyon I,
Villeurbanne, France and 2 Centre de Recherche en Cancérologie de Lyon, Lyon, France
MicroRNAs (miRNAs) represent a class of short non-coding RNAs that are able to repress gene
expression at the post-transcriptional level. They play an important role in the control of numerous
cellular mechanisms including skin homeostasis and epidermal differentiation. However, few miR-
NAs involved in these processes have been identified so far and the gene networks they control
remain largely unknown. We are currently studying miR-23b that is specifically expressed in the
granular layer of human epidermis. By a bio-informatic analysis and an expression screen, we
identified potential targets of miR-23b including TGIF1, a SMAD transcriptional co-repressor. We
have shown that miR-23b and TGIF1 expressions are perfectly anti-correlated along the differenti-
ation process of cultured human keratinocytes. Moreover, when miR-23b is over-expressed, TGIF1
mRNA and protein expression is down regulated. Altogether, these data indicate that miR-23b neg-
atively regulates TGIF1 expression. When miR-23 is over-expressed, a keratinocyte stimulation by
TGFbeta leads to a increased phosphorylation of SMAD2 whereas silencing miR-23b in differenti-
ated keratinocytes leads to a reduced SMAD2 phosphorylation. In these 2 experiments, SMAD3
phosphorylation level is not modified. These results indicate that miR-23b is able to specifically
modulate SMAD2 phosphorylation, probably through TGIF1 repression. Our data are in line with
a possible regulation of TGFbeta signaling by miR-23b in epidermal keratinocytes. Further studies
should help us to decipher the precise role of miR-23b in the control of TGFbeta signaling and in
the differentiation of human epidermal keratinocytes.
430 
The dark and the bright side of the transcription factor Nrf2
M Schäfer and S Werner Institute of Molecular Health Sciences, ETH Zurich, Zurich,
Switzerland
The Nrf2 transcription factor is a key player in the cellular stress response through the regulation of
antioxidant enzymes and cytoprotective proteins. Therefore, pharmacological activation of Nrf2 is
considered as a strategy for prevention of various diseases, including cancer and neurodegenera-
tive disorders. However, little is as yet known about the function of Nrf2 in the skin and the con-
sequences of Nrf2 activation. We generated transgenic mice expressing a constitutively active mutant
of Nrf2 in keratinocytes. The transgenic animals were strongly protected from UVB-induced cell
death through activation of different cytoprotective mechanisms. However, mice with higher expres-
sion levels of the transgene exhibit an ichthyosis-like phenotype, characterized by impaired barrier
function and severe acanthosis and hyperkeratosis. Furthermore, they show sebaceous gland hyper-
plasia and develop comedones upon aging. These findings demonstrate novel and unexpected func-
tions of Nrf2 in the skin. Using microarray analysis, the responsible target genes were identified
and functionally characterized. Our results reveal positive and negative consequences of Nrf2 acti-
vation in the skin, which need to be considered when Nrf2-activating compounds are used for skin
protection under stress conditions and for prevention of skin aging.
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Ultrastructural evaluation of the stratum corneum in peeling skin disease suggests a com-
pensatory tight junction upregulation
M Haftek,1 S Callejon,1 F Pirot,1 H Traupe2 and V Oji2 1 University Lyon 1 / CNRS, Lyon, France
and 2 University Hospital Münster, Münster, Germany
Peeling skin disease (PSD) is the first genodermatosis described to be caused by mutations in the
corneodesmosin gene. PSD is characterized by premature dissociation of the stratum corneum (SC)
due to corneodesmosome fragility. Interestingly, the mechanically induced split primarily localizes
to the interface between the stratum granulosum and SC, but the cohesion of the upper SC seems
to be stabilized. We hypothesized that the diminished cohesion might be partially compensated by
overexpression of another type of intercellular junction persisting in the SC, the modified tight
junction (TJ). Skin biopsies and specimens of the peeled off SC were obtained from two PSD patients
and examined with standard electron microscopy. The cell-cell fusions of lipid envelopes in the
upper part of the lateral intercorneocyte contacts, which are believed to result from the persistence
of the TJ structures, were quantified and the results compared with the situation observed in nor-
mal controls. A notable upregulation of the number of TJ-like contacts was observed in the SC of
PSD (79% and 74% in PSD biopsies compared to 56% in normal SC (n=20)). Such a compensa-
tory phenomenon may contribute to the upper SC cohesion directly, through an enhanced cohe-
sion, and indirectly, by hindering accessibility of the extracellular hydrolytic enzymes to cor-
neodesmosomes.
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Effects of IL-31 on skin barrier function and allergen penetration in 3D organotypic skin mod-
els
P Amann,1 C Cornelissen,2 K Hänel,2 Y Marquardt,1 K Czaja,1 B Lüscher2 and J Baron1 1
Department of Dermatology and Allergology, RWTH Aachen University, Aachen, Germany
and 2 Institute of Biochemistry and Molecular Biology, RWTH Aachen University, Aachen,
Germany
Atopic dermatitis (AD) is a chronic relapsing, pruritic inflammation of the skin with disturbed skin
barrier function and a higher risk for allergic sensitization to environmental allergens. IL-31, highly
expressed in skin samples of AD patients, has been described as a potential mediator in AD disease
but its functional role in the pathogenesis of AD is not completely understood. Recently, we showed
that IL-31 interferes with the differentiation of primary keratinocytes and inhibits the expression of
terminal differentiation markers including filaggrin (J All Clin Immunol 129(2):426-433, 2012). In
this study we wanted to investigate the effects of IL-31 on skin barrier function and allergen pene-
tration in 3D organotypic skin models using HaCaT cells with inducible IL-31RA. We could show
that mRNA expression levels of IL-1α, IL-1β, IL-6, IL-8, TNF-α and IL-33 are increased in IL-31
treated 3D skin models in comparison to untreated controls. This observation is accompanied by
an increased release of IL-1α, IL-1β, IL-6 and IL-8 in IL-31 treated skin models. Skin irritation by
topical treatment with SDS in combination with IL-31 could aggravate these effects on gene regu-
lation and release of proinflammatory cytokines compared to SDS treatment or IL-31 treatment
alone. Furthermore, functional studies in IL-31 treated 3D skin models revealed a highly increased
uptake of fluorescence labeled recombinant allergens of timothy grass (phl p1) and cat dander (fel
d1) compared to untreated 3D skin models. Our data show that the underlying inflammation induced
by IL-31 can alter the expression of genes such as filaggrin that are involved in epidermal-barrier
function, leading to disturbed skin barrier and higher vulnerability to skin irritants, allowing increased
transepidermal penetration of environmental allergens and, in collaboration with pruritus, foster-
ing inflammation and sensitization.
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Invader assay and cheek swab method for a detection of filaggrin-deficiency in outpatients
of atopic dermatitis
H Doi,1 G Egawa,1 T Kitamoto,2 A Kitamoto,2 A Sekine,2 Y Miyachi1 and K Kabashima1 1
Department of Dermatology, Kyoto University, Kyoto, Japan and 2 EBM Research Center,
Kyoto University, Kyoto, Japan
Atopic dermatitis (AD) is a pruritic, chronically relapsing skin disorder which arise from gene-envi-
ronment interaction. Since mutations in filaggrin gene has been reported as a major predisposing
factor to the development of AD, it should be an important issue to find out the filaggrin-deficiency
in outpatient settings. However, the conventional direct sequencing, a standard method for detec-
tion of filaggrin mutations, is rather time- and money-consuming because filaggrin gene consists of
10-12 near-identical filaggrin monomer repeats. In this study, we sought to develop a more con-
venient method to detect filaggrin-deficiency in AD patients. We adopted invader assay for SNPs-
genotyping of filaggrin. Since one flame-shift mutation and seven non-sense mutations in filaggrin
gene have been known among Japanese AD patients thus far, we designed probe and primer sets
for each mutation and examined the genome of 108 AD outpatients and 92 non-AD controls. Except
for S2889X mutation, invader probe sets worked well and a high-throughput way to SNP-typing was
established. Moreover, we tried to develop a way to examine filaggrin-deficiency in a protein level.
Since skin biopsy is rather invasive and time-consuming, we adopted tape-stripping method to obtain
skin protein samples. Though we failed to detect filaggrin with simple tape-stripping samples from
forearm, tape-stripping with salicylic acid patch enable us to detect filaggrin by western blot. Fur-
thermore, we found that cheek swab method is a easy and rapid way to semi-quantitative detection
of filaggrin protein expression. We believe that these novel methods should provide us with more
convenient ways to examine filaggrin-deficiency in our daily outpatient settings.
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A Novel Mechanism of Keratinocyte Terminal Differentiation – Autophagy?
O Akinduro,1 K Sully,1 R O’Shaughnessy,2 CA Harwood,1 D Bergamaschi1 and C Byrne1 1
Cutaneous, The Blizard Institute, Barts and the London School for Medicine and Dentistry,
London, United Kingdom and 2 UCL Institute of Child Health, London, United Kingdom
Autophagy which literally means “self-eating” is either a pro-survival or a cell death pathway depend-
ing on cell type as well as on environmental conditions.We propose that autophagy has two roles
in epidermis: first, autophagy induced in response to environmental stress has a pro-survival role,
as in other cells and tissues. Secondly, we propose that constitutive autophagy in the epidermal
granular layer is used for organelle degradation during keratinocyte terminal differentiation. We
show that different forms of stress substantially induce autophagy marker expression in all the ker-
atinocyte layers. However, in the granular layer autophagy marker expression is induced develop-
mentally with onset of terminal differentiation and autophagy is constitutive in unstressed, adult
granular cells. We show that activation of keratinocyte terminal differentiation is accompanied by
degradation of organelles and accumulation of autophagic debris. Experimental modulation of
autophagy changes epidermal terminal differentiation. Our findings support the hypothesis that
autophagy is a cell death mechanism during terminal differentiation.
438
The p75 neurotrophin receptor triggers the keratinocyte stem-transit amplifying cell transi-
tion in normal human epidermis
A Marconi, F Truzzi, R Lotti, K Dallaglio, E Palazzo, T Petrachi, A Saltari and C Pincelli Institute
of Dermatology, School of Biosciences and Biotechnologies, University of Modena and
Reggio Emilia, Modena, Italy
p75 neurotrophin receptor (p75NTR) is mostly expressed by transit amplifying (TA) cells in the
basal keratinocyte layer. It mediates neurotrophin (NT) signals alone or in combination with the high
affinity receptor Trk. In the present work, we studied the role of p75NTR during keratinocyte dif-
ferentiation. p75NTR was up-regulated during keratinocyte differentiation in cell culture system
with both serum and calcium treatment, while TrkA was downregulated. When p75NTR was silenced,
calcium treatment failed to induce differentiation in subconfluent keratinocytes. p75NTRpos human
keratinocytes, freshly isolated by magnetic cell sorting, were less differentiated, as shown by west-
ern blotting and confocal analysis, and proliferated less than p75NTRneg cells. In human skin sec-
tions, p75NTR was confined to a MIB-1 negative cell population, while some p75NTR positive
cells expressed CK15 and survivin, which preferentially identify keratinocyte stem cells (KSC).
p75NTRpos keratinocytes, freshly isolated from TA cells, expressed more survivin and CK15, while
displayed less CK10 and TrkA than p75NTRneg TA. Moreover, p75NTR retroviral infection of KSC
induced a more differentiated phenotype, with the same features of TA cells. p75NTRpos TA cells,
isolated by FACS cell sorting, produced more colonies, proliferated to a greater extent, and yielded
a higher number of cells than p75NTRneg TA, suggesting that p75NTRpos cells are early TA cells.
Finally, p75NTRposTA cells generated a skin reconstruct where CK10 was more homogeneously
expressed than in skin originated from p75NTRneg TA cells. These results suggest that p75NTRpos
keratinocytes represent a subpopulation of TA cells, that just started the differentiation process from
KSC. p75NTR may act as a “switch on-off” protein in stem-TA transition, initiating keratinocyte dif-
ferentiation.
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Novel pointers to regulation and targets of erythropoietin in human skin: An exploratory pilot
study
G Zhang,1 V Emelianov,1 A Kromminga,2 N van Beek,1 E Bodo,1 U Duske2 and P Ralf1 1
Department of Dermatology, University of Luebeck, Luebeck, Germany and 2 IPM Biotech,
Hamburg, Germany
The chief hormonal regulator of erythropoiesis, erythropoietin (EPO), is also expressed in human
skin, namely in human scalp hair follicles (HFs), where its expression is up-regulated by hypoxia.
However, our understanding of the role of EPO in skin biology and of how intracutaneous EPO
expression in human skin may be up-regulated, is still very poor. Therefore, the current pilot study
attempted to generate pointers to novel EPO target genes in EPO-treated, organ-cultured human
skin. This identified cellular repressor of E1A-stimulated genes 2 (CREG2), MAPK1, Fc fragment of
IgE high affinity I receptor for alpha polypeptide, inositol monophosphatase domain containing 1,
T-cell leukemia/lymphoma 1A and corneodesmosin as candidate EPO target genes in normal human
skin. Next, we asked whether agents reported to modulate EPO expression/production in selected
cell culture systems, i.e. thyroid hormones (T4, T3), the antifungal agent ciclopiroxolamine (CPX),
and cobalt chloride (CoCl2), also do so in cultured human keratinocytes, skin and/or HFs. Our pre-
liminary results indicate that T4 and CoCl2 increase EPO transcription in HaCaT keratinocytes, while
CPX up-regulates the novel EPO target genes, CREG2 and CDSN, and CoCl2 up-regulates IMPA3,
in human HFs. T4 also significantly increases EPO transcription in human skin. In addition, both T4
and T3 up-regulate EPO immunoreactivity in human HFs and organ-cultured human epidermis.
CoCl2 also stimulates intraepithelial EPO expression in human skin organ culture, while topically
applied CoCl2 up-regulates CREG2 transcription in organ-cultured human skin. However, by ELISA,
the EPO protein concentration in the supernatant was below the limit of detection. This exploratory
pilot study has identified novel candidate target genes for EPO bioregulation in human skin and
shows that clinically interesting EPO regulators can indeed up-regulate EPO expression in human
skin. It remains to be clarified whether these can lead to any significant release of EPO from human
skin and HFs.
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Utility of EMA immunostaining in the differentiation between palmoplantar pustulosis and
pompholyx
S Yoon, H Park and S Cho Dermatology, Seoul National University Boramae Hospital, Seoul,
Republic of Korea
The association between vesicle formation and acrosyringium has been studied in previous reports
on palmoplantar pustulosis (PPP) and pompholyx. In PPP, the acrosyringium is suggested as the
major site of pustule formation. The development of palmoplantar vesicles in pompholyx, on the
other hand, has been described to be independent of sweat ducts, as in spongiotic dermatitis. This
study determined whether immunohistochemical (IHC) staining for sweat duct can separate PPP
from pompholyx. Furthermore, the pathomechanism of pustules and vesicles was considered. We
selected 75 cases of PPP (n=40) and pompholyx (n=35) which were diagnosed by clinical and his-
tologic exam. Among these cases, 31 tissue samples had pustules or vesicles (12 PPP, 19 pompholyx)
and were subjected to IHC analysis for epithelial membrane antigen (EMA), gross cystic disease fluid
protein-15 (GCDFP-15) and carcinoembryonic antigen (CEA). The IHC staining was scored as 0 to
2+ (0, negative; 1+, weak or focal; 2+, strong or diffuse positive). There were some differences in
EMA staining patterns. In PPP, EMA was strongly localized in the pustular wall but almost non-exis-
tent in the neighboring keratinocytes. In pompholyx, it was expressed diffusely in regional ker-
atinocytes and especially more strongly near the eccrine ducts. EMA was expressed 0 in 3/12(25.0%),
1+ in 5/12(41.7%) and 2+ in 4/12(33.3%) of PPP, whereas 1+ in 4/19(21.1%) and 2+ in 15/19(78.9%)
of pompholyx. Wilks’ λ was 0.733(p=0.003) in discriminant analysis and area-under-the-curve was
0.754 [95%CI:(0.567, 0.942), p=0.019] in ROC analysis. The GCDFP-15 and CEA staining was
localized at sweat glands and ducts. IHC of EMA is a useful diagnostic tool to differentiate between
PPP and pompholyx. From the differing patterns of staining, the authors speculate on the distinct
pathomechanism of pustules and vesicles in these two diseases; in PPP, pustules are thought to
originate from acrosyringium, whereas in pompholyx secondary microscopic damage to the acrosy-
ringium seems to transform the immunophenotype of lesional keratinocytes as the disease pro-
gresses.
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Interaction of skin cell surface with saccharide units: a pilot study
J Labourau,1 D Pham,1 G Sore1 and BA Bernard2 1 L’Oréal Research and Innovation, Chevilly-
Larue, France and 2 L’Oréal Research and Innovation, Clichy, France
Glycosylation is one of the most common post-translational modifications of proteins, associated
with key physiological and cellular functions, including cell-substrate interaction, protein sorting,
protection against proteolytic degradation etc. Although glycans are known to mediate cell-cell
communications through interactions with lectin receptors present on cell surface, the mecha-
nisms involving glycans in skin cell-cell communications remain poorly understood. This project
aimed at studying the expression of specific saccharide unit receptors at the surface of the three
main skin cell types, namely keratinocytes, melanocytes and fibroblasts. The lectin profiling of the
cells was done using GLYcoDiag technology which allows carbohydrate-specific cells-neoglyco-
proteins interactions to be quantified. Skin cells, cultured on 96 well plates, were incubated with
fluoresceinylated neoglycoproteins. After washing, fluorescence was recorded and corrected accord-
ing to intrinsic fluorescence of each neoglycoprotein. Our results demonstrated that each skin cell
type expressed specific sets of cell surface saccharide receptors. Indeed, keratinocytes expressed
receptors for rhamnose (6-desoxy-L-mannose), mannose and mannose- 6-phosphate while
melanocytes expressed receptors for fucose, galactose, glucose and mannose and fibroblasts expressed
receptors for fucose, lactose, chitobiose, and mannose. These results were further confirmed by
direct binding of saccharide-conjugated fluorescent albumin to skin sections. Taken together the
data suggests that, depending on their saccharide-unit composition, glycans could differentially
modulate keratinocyte, fibroblast or melanocyte physiology through specific receptors. Glycans
would thus appear as key players in the control of skin homeostasis.
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Characterization of corneodesmosomal components of tape-stripped corneocytes in atopic
dermatitis and related skin conditions
S Igawa,1 M Kishibe,1 M Honma,1 M Murakami,2 A Ishida-Yamamoto1 and H Iizuka1 1
Department of Dermatology, Asahikawa Medical University, Asahikawa, Japan and 2
Department of Dermatology, Ehime University Graduate School of Medicine, Toon, Japan
Corneodesmosomes (CDs) are crucial for maintaining stratum corneum integrity. Localization of
CD components can be visualized by immunostaining tape-stripped corneocytes. Previously, this
method effectively revealed differences between normal and diseased skin such as psoriasis in
expression and distribution patterns of CD components. Atopic dermatitis (AD), Netherton syndrome
(NS) and peeling skin syndrome type B (PSS) may show some clinical phenotypic overlap. To see
whether AD, NS, PSS and ichthyosis vulgaris (IV) have disease specific patterns in CD components
distribution and corneocytes surface areas, we analysed their corneocytes with this method. Cor-
neocytes were obtained from a control group and a disease group (AD, IV, NS, and PSS cases), and
analyzed with immunofluorescent microscopy. The distribution patterns of CD components:
desmoglein 1, corneodesmosin, and desmocollin 1 were classified into four types: peripheral, sparse
diffuse, dense diffuse and partial diffuse. Corneocyte surface areas were also measured. In normal
skin, peripheral pattern was the main one in all three components, but it was different in the dis-
ease group. Except for PSS, all three components showed similar patterns in each category. In AD
lesional skin, the dense diffuse pattern was prominent. A high rate of the partial diffuse pattern, loss
of linear cell-cell contacts, and irregular stripping manners were unique to NS. In PSS, corneodesmosin
staining was virtually absent. The corneocyte surface areas correlated significantly with the rate of
combined sparse and dense diffuse patterns of desmoglein 1. Through this analysis, disease specific
patterns were detected in AD, NS and PSS corneocytes. In PSS, tape stripped corneocyte analysis
may serve as a non-invasive diagnostic test.
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Mitochondrial HSPs play an essential role in the preservation of keratinocytes and human skin
from stresses
C Plaza, F Labarrade, L Mur, V Busuttil, J Botto and N Domloge Vincience, ISP Global Skin
Research Center, Ashland Specialty Ingredients, Sophia Antipolis, France
The human skin is continuously exposed to damaging stresses such as UV irradiation, oxidative
damage, physical and chemical injuries. In response, the damaged components of the cells induce
the expression of “Heat Shock Proteins” (HSPs) which are molecular chaperones. HSPs are ubiq-
uitous in the skin and belong to several types: small HSPs10/27, HSPs47, HSPs60/70 and HSPs90/100.
Under normal condition, HSPs participate in the synthesis and the transport of proteins across cel-
lular membranes. During the stress response, HSPs limit protein aggregation and help the refolding
of denatured proteins. This mechanism is particularly important in the mitochondria to help protein
import and limit protein denaturation induced by oxidative stress, all the more since mtHSPs level
decreases during aging, making the skin less resistant to stresses. In the present study, we evaluated
the effect of IV11.004, a compound designed to specifically modulate the expression of mitochondrial
HSPs (mtHSPs), on the prevention of cellular damage after oxidative stress. We studied the expres-
sion pattern of mtHSP70 (Mortalin), mtHSP60 and its co-factor HSP10, in normal human keratinocytes
and in ex vivo human skin, by fluorescent immunodetection. When keratinocytes or ex vivo human
skin were treated with IV11.004, we observed a higher content in mitochondrial HSPs, suggesting
a possible positive modulation of their level. We then focused on the protective role of mtHSPs
against reactive oxygen species (ROS) and observed that IV11.004-treated keratinocytes produced
less ROS under stress conditions, when compared to untreated cells. Finally, we assessed the abil-
ity of IV11.004 to help prevent mtHSPs expression down-regulation in a senescence model. In
conclusion, the mitochondrial HSPs 70, 60 and its co-factor HSP10, play an important physiolog-
ical role in the maintenance of mitochondrial integrity and in preventing both skin mitochondrial
and cellular stress-induced damage, particularly during aging.
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Disturbed lipid metabolism in fetal skin predisposes for development of allergic disorders
D Khnykin,1 D Crumrine,2 M Lin,3 Y Uchida,2 J Miner,3 P Elias2 and F Jahnsen1 1 LIIPAT, Institute
of Pathology, Oslo, Norway, 2 Dermatology, UCSF, San Francisco, CA and 3 Medicine, Cell
Biology, Wash. Univer.School of Medicine, St. Louis, MO
Ichthyosis prematurity syndrome (IPS) (OMIM #608649) is a rare autosomal recessive, congenital
skin disorder which is strongly associated with allergy. Most IPS patients have a high eosinophilia
and serum IgE levels, atopic dermatitis-like skin inflammation and IgE mediated allergy to inhaled
allergens and/or food. Identifying the mechanisms responsible for IPS pathology could have impact
on our understanding for how atopy develops. Our data indicate that increased IgE and high num-
bers of eosinophils are caused by a primary defect in the skin that establishes a proallergic envi-
ronment already in fetal life, which may lead to atopic manifestations later in life. Mutations in the
gene encoding fatty acid transport protein 4 (FATP4) have been reported to be causative for IPS.
This protein has an acyl-CoA synthetase domain and have been reported to be involved in both
fatty acid uptake as well as activation. Lipid analyses of FATP4 deficient human and mouse stratum
corneum show excess of FFA in the extracellular lipid membranes. Excess of FFA may lead to ER
and oxidative stress and generation of proinflammatory mediators in keratinocytes independently
from their barrier function. Our results from EM studies indicate that the accumulation of FFAs in
cytosol of keratinocytes may account for formation of pathognomonic membrane aggregations
observed in IPS. Interestingly, we have found the specific ultrastructural changes in ER-outer nuclear
membranes in stratum granulosum cells of FATP4-deficient skin, which may indicate that stability
of ER is affected, perhaps by the detergent activity of FFA or accumulation of other FFA metabolites.
We are hypothesizing that lack of FATP4 CoA-synthetase activity will lead to accumulation of free,
unesterified fatty acids which may affect integrity of intracellular organelles and/or may induce sig-
naling pathways compromising epidermal barrier functions and leading to downstream activation
of proinflammatory and proallergic responses.
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Apoptosis has a role in the disturbed homeostasis of epidermal keratinocytes in psoriasis
C Bivik, M Carlström and C Enerbäck Ingrid Asp Psoriasis Research Center, Department of
Clinical and Experimental Medicine, Faculty of Health Sciences, Linköping University,
Linköping, Sweden
Psoriasis is a chronic inflammatory skin disease, affecting about 3% of the population. Hyper pro-
liferation of epidermal keratinocytes and incomplete terminal differentiation lead to a thick layer of
cornified cells, called psoriatic plaque. The homeostasis of cells is regulated by processes includ-
ing both proliferation and apoptosis. However, apoptotic cell death has been given very limited
attention in psoriasis. In this study, we investigated the apoptotic process in UV irradiated cultured
keratinocytes established from psoriatic skin punch biopsies (both involved and uninvolved skin
areas) as well as from healthy control skin. The results demonstrated significantly higher viability of
UVB exposed cells established from both involved and uninvolved psoriatic skin compared to healthy
controls. To see whether the observed UV resistance was due to inhibited apoptosis, caspase-3 activ-
ity assays were performed. The results clearly demonstrated different apoptotic response between
the samples. The control cells showed a marked caspase-3 activity following UV exposure, while
in keratinocytes from both involved and uninvolved psoriatic skin the activity was significantly dimin-
ished. Western blot analyses of cytosolic fractions displayed higher cytochrome c level in ker-
atinocytes from healthy control cells compared to psoriatic keratinocytes following UVB irradiation.
In conclusion, our data suggest a dysregulated apoptotic process in psoriatic keratinocytes, which
may contribute to the disease pathogenesis. Interestingly, keratinocytes from uninvolved psoriatic
skin did also demonstrate UV resistance compared to healthy control cells. Furthermore, the exper-
iments identify the position for dysregulation to be located upstream of cytochrome c release in the
mitochondrial pathway.
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Possible implication of miR-203 in repressing keratinocytes “stemness” by targeting survivin
expression level
C Serre, F Labarrade, V Busuttil, J Botto and N Domloge Vincience, ISP Global Skin Research
Center, Ashland Specialty Ingredients, Sophia Antipolis, France
Recently, there has been a growing interest for microRNAs in skin. MicroRNAs are small non-cod-
ing RNAs (20–25 nt) regulating gene expression post-transcriptionally by guiding RNA-Induced
Silencing Complex (RISC) to specific mRNAs, and triggering their degradation or translation inhi-
bition. miR-203 is an important non-coding RNA implicated in epidermal differentiation and con-
trolling the switch from the basal keratinocyte progenitor to the suprabasal differentiated cell. miR-
203 has been shown to control the exit of “stemness” by targeting deltaNp63, a protein involved
in the proliferative potential of basal keratinocytes. Interestingly, our bio-informatic analysis revealed
the existence of a highly conserved binding site for miR-203 in the 3’ UTR of Survivin (a protein
highly expressed in keratinocytes stem cells – KSCs, and expressed at a lower level in postmitotic
keratinocytes) suggesting a key role of miR-203 in Survivin level regulation. Survivin belongs to the
Chromosomal Passenger Complex (Aurora kinase B, Incenp, Borealin), and is involved in the con-
trol and regulation of mitosis and cell-cycling, and preserves KSCs from UV-induced apoptosis and
mitotic catastrophes. We studied the implication of miR-203 in repressing keratinocytes “stemness”
by targeting Survivin. We thus evaluated the effects of the compound IV10.011 on keratinocyte dif-
ferentiation and evaluated its capacity to protect keratinocyte “stemness” during calcium-induced
differentiation. Taken together, these results suggested that Survivin expression inhibition by miR-
203 could participate to the induction of the differentiation process of basal keratinocytes, and
shed more light on the involvement of microRNAs in regulating skin physiology.
www.jidonline.org   S79
ESDR12_Abstracts-3  7/20/12  1:26 PM  Page S79
ABSTRACTS | Epidermal Structure and Function 
447
Differential effects of hypoxia and UVB on the clonogenic potential and in vitro differentia-
tion of human epidermal keratinocytes
A Primorac,1 R Huggenberger,1 M Dumas,2 C Nizard,2 S Schnebert,2 E Perrier2 and M Detmar1 1
Institute of Pharmaceutical Sciences, ETH Zurich, Zurich, Switzerland and 2 LVMH
Recherche, Saint-Jean-de-Braye, France
There is evidence that the human epidermis is exposed to hypoxic conditions. Because of the skin
changes associated with skin aging, in particular with chronic photodamage, hypoxia appears to
increase with aging of the skin. However, the effects of chronic hypoxia on skin growth and func-
tion, and on the UVB-mediated skin damage, are not well defined. The major goals of this project
were to characterize the effects of mild hypoxia, alone or in combination with UVB, on the func-
tional behavior and the differentiation of human epidermal keratinocytes in vitro. Normal human
epidermal keratinocytes were cultured under normal or hypoxic conditions (≈ 2% O2) for 24 hours
and/or were irradiated with UVB light (≈ 20 mJ/cm2), and the clonogenic potential of stem-like ker-
atinocytes, transit amplifying and postmitotic keratinocytes prepared by time-dependent adhesion
on type IV collagen, as well as their expression of differentiation-specific markers, including ker-
atin 10, involucrin and transglutaminase I, were investigated. The clonogenic potential of distinct
keratinocyte populations was reduced by hypoxia and UVB irradiation. Hypoxia resulted in smaller
clones whereas UVB irradiation reduced the number of clones compared to control. The expres-
sion levels of the differentiation markers keratin 10, involucrin and transglutaminase were higher
in the transit amplifying and post mitotic cell populations than in stem-like cells under normal con-
ditions. After UVB irradiation, either alone or in combination with hypoxia, the expression of ker-
atin 10 was increased in the stem-like cell population. Together, these findings indicate that both
hypoxia and UVB impair the clonogenic potential of epidermal keratinocytes, likely by modulat-
ing the expression of keratinocyte differentiation genes. They also indicate that hypoxia combined
with UVB might exert additive effects on keratinocytes with potential implications for skin aging.
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Interferon γ Reduces Filaggrin Expression and Increases Transglutaminase 1 Expression in
Primary Human Keratinocytes in a Concentration Dependent Manner
I Topic, E Proksch and R Panzer Clinic for Dermatology, Allergology and Venerology, University
Clinics Schleswig-Holstein, Campus Kiel, Kiel, Germany
The disturbed skin barrier plays an important role in the pathogenesis of atopic dermatitis. The rea-
son for the disturbed skin barrier function in atopic dermatitis is only partly known. Besides loss of
function mutations in the filaggrin gene in about 30% of the patients there are data suggesting a
secondary impairment of the skin barrier by mediators of inflammation. In line with this we found
decreased filaggrin expression in skin from patients with or without filaggrin mutations. Transglut-
aminase 1 plays an important role in the cross-linking of cornified envelope proteins and the cova-
lent attachment of lipids to involucrin during skin barrier formation. In previous experiments with
different proinflammatory cytokines we identified interferone (IFN) γ as important down regulator
of filaggrin expression in human keratinocyte cultures. Now we investigated the concentration
dependency of this effect. Analysis was semiquantitatively performed by real-time PCR. Concen-
tration of 30 ng had the most pronounced effect.In contrast to its influence on filaggrin expression
IFN γ caused an increase of transglutaminase 1 expression in a concentration dependent manner
with a maximum effect after stimulation with 20 ng/ml. We suggest, that downregulation of filag-
grin in inflammation by IFN γ could aggravate barrier disruption in psoriasis and atopic dermatitis.
Stimulation of transglutaminase 1 by IFN γ may prevent a significant disturbation of the skin barrier
in psoriasis. In atopic dermatitis the lack of the TH1 cytokine IFN γ could aggravate barrier dys-
function.
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Assessment of Murine Epidermal Calcium Distribution via 2-Photon Fluorescence Lifetime
Imaging Microscopy (2P-FLIM) in Eczema and Native Skin
CA Börnchen,1 EM Peters,3 V Failla,2 MJ Behne,1 I Moll1 and JM Brandner1 1 Dermatology and
Venerology, University Hospital Hamburg-Eppendorf, Hamburg, Germany, 2 Imaging Core
Facility, University Hospital Hamburg-Eppendorf, Hamburg, Germany and 3 Psychiatry and
Psychotherapy, Justus Liebig University, Giessen, Germany
Calcium is a major player in regulation of keratinocyte differentiation and proliferation. It is involved
in establishing barrier function of skin which is maintained through the cornified cells in the Stra-
tum corneum (SC), the extracellular lipid matrix of the SC and tight junctions localized in the Stra-
tum granulosum (SG). To investigate the calcium distribution of murine skin in native and patho-
logical conditions, we use an Atopic Dermatitis Mouse Model, in which we are able to control the
severity of induced eczema. We here demonstrate at sub-cellular resolution the epidermal calcium
distribution in ex-vivo samples via 2-Photon Fluorescence Lifetime Microscopy (2P-FLIM). By
using 2P-FLIM we are able to (a) directly correlate fluorophor-lifetimes to absolute Ca2+-concen-
trations, (b) optically penetrate into skin and (c) circumvent effects like phototoxicity and photo-
bleaching. By combining intensity (structure) and FLIM (Ca2+) data, we are able to distinguish between
extra- and intracellular spaces. In native skin, we find highest Ca2+-concentrations at the transition
between SG and SC. In deeper layers of the epidermis we see rapidly decreasing Ca2+-concentra-
tions, with lowest values at the Stratum basale (SB). Iin the upper SC, Ca2+-concentration values are
much lower than at the SC/SG border, comparable to the SB. Interestingly, in the granular layer intra-
cellular Ca2+-levels are higher than extracellular. In eczematous skin the overall Ca2+-gradients are
similar to normal skin, but we observe higher Ca2+-concentrations especially at the border between
SG/SC. An increase of Ca2+-concentration is found extracellular and intracellular, with higher intra-
cellular Ca2+-levels compared to extracellular Ca2+-levels. This is the first description of the alter-
ation of extracellular and intracellular Ca2+-levels in an atopic dermatitis mimicking model.
450
Interest of pentyl-rhamnoside in keratinocyte differentiation and cell junction for atopic der-
matitis treatment
H Hernandez-Pigeon, J Besse, M Aries, S Bessou-Touya and N Castex-Rizzi Dermo Cosmetic
Department, Pierre FABRE R&D Center, Toulouse, France
Atopic dermatitis (AD) is a multifactorial inflammatory skin disease sustained by susceptibility genes
and environmental factors interactions and characterized by pruritic skin lesions, immunodysreg-
ulation, allergic inflammation, and a defective epidermal barrier. The permeability barrier defect in
AD is characterized by a global reduction in the contents key lipids and by a defective keratinocyte
differentiation and cohesion. In previous works, we demonstrated the inhibitory activity of of Pentyl-
rhamnoside on cytokines, chemokines, surface molecules and proteins involved in lipid synthesis
in inflammatory keratinocytes exposed to AD environment. The aim of the present study was to
investigate gene expression of the proteins involved in keratinocyte differentiation and cell junc-
tion in Normal Human Keratinocytes (NHK) treated or not with the association poly I:C + IL4 +
IL13 + TNFα (AD environment) and to evaluate the protection of pentyl-rhamnoside on this ker-
atinocyte response. The gene expression study was performed by GeneAtlasTM Microarray System
from Affymetrix and analyzed by Ingenuity Pathways Analysis (IPA). We demonstrated that this
association induced a transcriptional profile correlated with a lesional atopic skin and we observed
an alteration of barrier function with a decrease on proteic differentiation markers and on cell junc-
tion proteins. The pentyl-rhamnoside restored and induced gene expression of various proteins impli-
cated on keratinocyte differentiation (involucrin, filaggrin, caspase 14, kallikrein 8, LCE1C, etc.) and
cell junction (desmoglein, desmocollin, claudin, occludin, etc) gene expression. Our findings demon-
strate the activity of pentyl-rhamnoside on keratinocyte differentiation and cohesion in cells exposed
to AD environment, and reveal the powerful interest of pentyl-rhamnoside in proteic barrier func-
tion restoration for AD treatment.
451
Expression and localization of aquaporin-3, 9 and 10 in keratinocytes of human skin epider-
mis during differenciation
E Vodouhé,1 M Boury-Jamot,1 M Juan,2 E Noblesse,2 S Schnebert,2 M Dumas2 and J Verbavatz3 1
IBITEC-S, CEA/Saclay, Gif-sur-Yvette, France, 2 LVMH Recherche, Saint-Jean de Braye, France
and 3 MPI-CBG, Dresden, Germany
Aquaporins (AQP) are a family of 13 water channels and glycerol transporters in mammals. Aqua-
porin-3 (AQP3) is expressed in skin epidermis keratinocytes in humans and rodents. Aquaporin-9
(AQP9) was also found in mouse skin epidermis. Our objectives were to study the expression and
regulation of AQP during differentiation in human epidermis keratinocytes. Results: by RT-PCR,
AQP3 and aquaporin-10 (AQP10) mRNA and protein were detected in normal human keratinocytes
(NHK) in culture. After 72h calcium-induced differentiation of NHK (with 1.5 mM Ca2+), AQP3
expression was preserved but AQP10 was replaced by AQP9. In human skin, by immunofluores-
cence with specific anti- AQP3, AQP9 and AQP10 antibodies on human skin sections, the expres-
sion of AQP3 in plasma membranes was confirmed in basal and suprabasal keratinocytes, while
AQP10 was found intracellular. AQP9 was found only in the stratum granulosum. In contrast to
skin epidermis, AQP3 in proliferative NHK was localized in the endoplasmic reticulum, but AQP3
was targeted to plasma membranes after calcium-induced differentiation of NHK. Interestingly, this
behavior was recapitulated in MDCK cells transfected with AQP3-GFP. In these cells, AQP3 traf-
ficking to the plasma-membrane was rapidly reversed by: - lowering extracellular [Ca2+] from 1.5mM
to 0.15 mM - the PLCβ inhibitor U73343 (2 μM) – the PKC inhibitor Rho320432 (10μM). In con-
clusion, we show that: - AQP expression is regulated by differentiation in human epidermis ker-
atinocytes: AQP10 is expressed only in proliferative keratinocytes, AQP3 is found in proliferative
and differentiated keratinocytes and AQP9 is expressed only in terminally differentiated keratinocytes.
Results in MDCK cells suggest that the calcium-sensitive PLC-PKC pathway is directly involved in
AQP3 trafficking from the intracellular compartment to plasma membranes during calcium-induced
differentiation of keratinocytes.
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Differential expression pattern of hyaluronan synthases during normal human keratinocyte
differentiation and in lesional epidermis from atopic dermatitis
J Malaisse,1 A Nikkels,2 B Flamion1 and Y Poumay1 1 URPHYM, University of Namur, Namur,
Belgium and 2 Department of Dermatology, University of Liège, Liège, Belgium
Hyaluronan (HA), a major component of extracellular matrix, is synthesized by three HA synthases
(HAS1, 2, and 3). In the epidermis, most of the available data suggest that HA is mainly produced
by HAS3. However, studies showing a simultaneous increase of HA synthesis and HAS3 mRNA
expression were performed on keratinocytes treated with various drugs affecting proliferation and
differentiation. In order to investigate HAS functions in the epidermis in untreated conditions, we
used two models of spontaneous keratinocyte differentiation: confluent monolayers and organotypic
cultures of human keratinocytes. On both models, we have measured HAS mRNA expression and
HA production in the culture medium. During keratinocyte differentiation, an increased HA con-
centration in the extracellular medium was observed in both models, concomitant with increased
HAS1 mRNA expression in monolayers and stable HAS1 mRNA expression in organotypic cul-
tures. In contrast, HAS2 and HAS3 mRNA expression were decreased in both models during the
differentiation process. To compare with a pathological condition where HA production is altered,
we studied the tissue distribution of HA and the expression level of HAS mRNA in healthy skin biop-
sies versus atopic dermatitis (AD) lesion biopsies. In AD lesional biopsies, we observed an increase
in HA staining accompanied by increased HAS2-HAS3 and decreased HAS1 mRNA expression.
Altogether, our data suggest that HAS1 is involved in the production of extracellular HA by ker-
atinocytes during normal differentiation. In contrast, HAS2 and HAS3 are expressed in response of
keratinocytes to stress or in pathological conditions, indicating distinct functions for HAS2-3 in
regard of HAS1.
455
Xanthine Derivatives Activate Filaggrin Deimination
M Méchin,1 M Galliano,2 S Daunes-Marion,2 S Poigny,2 J Vidaluc,2 S Bessou-Touya,2 H Duplan,2
G Serre1 and M Simon1 1 UMR5165/U1056, University of Toulouse, CNRS, INSERM, Toulouse,
France and 2 Pierre Fabre Dermo-Cosmétique, Toulouse, France
Hydration of the stratum corneum is essential for the efficiency of the epidermal barrier and for a
proper desquamation. However, it is reduced in skin dryness, xerosis and atopic dermatitis. The stra-
tum corneum hydration is mainly due to the hygroscopic amino acids that derived from the prote-
olysis of filaggrin (FLG) and constitute the natural moisturizing factor. Deimination (or citrullina-
tion) of FLG by peptidylarginine deiminases (PAD) 1 and 3 is thought to be a major step in its
metabolism, as it results in its detachment from keratin filaments and promotes its proteolysis by
calpain 1 and bleomycin hydrolase. To control this pathway, we searched for modulators of the activ-
ity of PADs. We first developed an automate assay and screened a chemical library of over 200
molecules. This allowed the identification of one activator among the family of xanthines. We then
showed that caffeine, theobromine and acefylline, three other members of the family, used at 50 to
300 μM, increase the deimination of a recombinant form of FLG incubated in the presence of
PAD1 (~1.5 times) and PAD3 (~ twice). Finally, the topical application of aqueous gel containing
acefylline salts on the surface of reconstructed human epidermis, during 24 hours at a concentra-
tion of 3%, confirmed the PAD activating effect of acefylline. First, the immunodetection of total
protein extracts with the antibody AMC highlighted an increase (2.38 +/- 0.5 times) of deimination,
in particular that of FLG. Second, immunohistological analyses showed higher deimination at the
stratum corneum level after the treatment. Together, these results indicate that acefylline is a potent
activator of PADs in vitro and in vivo. They suggest that acefylline topical application may improve
the hydration of the cornified layer of dry or atopic skin.
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Development and Validation of the Electron Microscopy Isotropy (EMI) Score: Surface Isotropy
as a Marker for Epidermal Maturation
JW Fluhr,1 P Msika,2 C Baudouin,2 C de Belilovsky,2 J Hachem,3 R Darlenski4 and N Lachmann2
1 Dermatology, Charité University Clinic, Berlin, Germany, 2 Innovation, R&D Direction,
Laboratoires Expanscience, Epernon, France, 3 Dermatology Research, Vrije Universiteit
Brussel, Brussels, Belgium and 4 Department of Dermatology and Venereology, Tokuda
Hospital, Sofia, Bulgaria
Postnatal life is a time period of active functional maturation and cutaneous adaptation to the dry
extra-uterine environment. Over the last decade, knowledge on newborn skin physiology has evolved.
We elucidate the main cutaneous physiological functions in neonates. In the initial study adhesive
tapes were collected on the volar forearm in 36 healthy male and female volunteers in 6 age groups
(n= 6; each group) newborns (1-15days), 5weeks, 6months, 1-2yrs., 4-5yrs and adults 20-35yrs
old. In the second, confirmatory trial 30 volunteers in the same age groups with n=6 per group
were analyzed without the newborn group. The corneocytes attached to the D-Squames were ana-
lyzed subsequently by scanning electron microscopy (SEM). Based on print-outs of the SEM pic-
tures a surface score was developed with the following parameters: Cell density, cluster formation,
adhesion/cell shape and differentiability of single cells at magnifications of 30x and 500x with
three different grading steps for each parameter. With the first study we developed a score that allows
the semi-quantitative analysis of surface isotropy. In the confirmatory study we were able to show
a correlation between increasing age and the score. The EMI score - based on the non-invasively
removed surface corneocytes represents a new method to analyse the skin surface micro-topogra-
phy at different age groups. We could show a correlation between the EMI score values and increas-
ing age. This is indicative of being a marker of skin maturation and is probably related to the organ-
ization of the skin micro-anatomy after birth.
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Ceramide profiles in stratum corneum of inflammatory skin diseases analyzed by MALDI-
TOF-MS
C Tawada,1 H Kanoh,1 Y Banno,1 M Nakamura2 and M Seishima1 1 Dermatology, Gifu University
Graduate School of Medicine, Gifu, Japan and 2 Pharmacy Practice and Science, Gifu
Pharmaceutical University, Gifu, Japan
There are many studies that total ceramide(CER) levels in the SC are diminished in the affected area
of atopic dermatitis. To elucidate the differences of CERs species in the stratum corneum of skin dis-
ease, we analyzed CER profiles in patients with atopic dermatitis and psoriasis. Using matrix-assisted
laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS), we analyzed CER
profiles in SC collected by tape stripping from patients with atopic dermatitis (n=15) and psoria-
sis(n=15) and compared to those of healthy volunteers(n=22). In CER[NH], the molecules with
total carbons number between 46 and 54 (C46-54CER[NH]) occupied 41.5% in control, while 18%
and 22% in psoriasis and atopic dermatitis, respectively. On the other hand, molecules with shorter
chain fatty acid namely C32-41 CER[NH], composed of 16.1% in control, whereas 29.5% in pso-
riasis. Percentage amount for C42CER[NH] was significantly high in psoriasis compared to control.
Collectively, the larger species of CER fatty acids were decreased, while the smaller species tended
to be expressed at higher levels in psoriasis. This tendency was seen in CER[NH], CER[AP], and
CER[ADS] and [NP] . The method for the MALDI is simple and a lot of samples are treatable rap-
idly compared with liquid chromatography-mass spectrometry (LC-MS). The changes of relative fatty
acid composition of CERs obtained in this study were almost similar to that obtained by quantita-
tive analysis using LC-MS. MALDI is useful tool for the analysis of CERs composition in many clin-
ical samples including inflammatory skin diseases.
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TMEM45A gene expression is correlated with late differentiation in human normal epider-
mal keratinocytes
A Hayez,1 A Sekulic,2 M Reynier,3 E Roegiers,4 C Michiels4 and Y Poumay1 1 Cell and Tissue
Laboratory, URPhyM-NARILIS, University of Namur, Namur, Belgium, 2 Department of
Dermatology, Mayo Clinic Arizona, Scottsdale, AZ, 3 Epidermis Differentiation and
Rheumatoid autoimmunity, CNRS, University of Toulouse, Toulouse, France and 4 URBC-
NARILIS, University of Namur, Namur, Belgium
TMEM45A gene expression has been reported to favor chemoresistance of cancer cells (MDA-MB231
and HepG2 cells) in hypoxic conditions. To date, this gene and its protein have been poorly stud-
ied in normal or cancer cells regarding expression levels, localization and potential functions.
Because differentiated keratinocytes are resistant to chemotherapy, we studied TMEM45A expres-
sion in human normal epidermal keratinocytes. With increasing densities of autocrine monolayers,
TMEM45A mRNA expression level was found upregulated after confluence. This was correlated
with expression of markers of epidermal differentiation such as keratin 10 and involucrin. This cor-
relation with cell density was independently also revealed by a transcriptomic approach. Upregu-
lation of TM protein 45A expression during terminal differentiation was concomitantly noticed by
immunohistochemical and Western blotting analysis. When keratinocytes at very low density were
cultured in high calcium concentration that induces expression of differentiation markers, an increase
in TMEM45A mRNA level was observed, suggesting that the gene expression is related to differen-
tiation instead of cell density. In a culture model of Reconstructed Human Epidermis (RHE), the
mRNA expression was found elevated in comparison with autocrine monolayers and remained ele-
vated during morphogenesis of the RHE. TM protein 45A was localized in the superficial layers of
the RHE. In normal human skin, mRNA expression was mainly found in superficial layers of the
epidermis, with the protein preferentially located in granular layer. Therefore, in regard of its regu-
lation, we postulate that TMEM45A gene product is involved during late differentiation of epider-
mal keratinocytes.
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Novel anti-acne action of adapalene that inhibits the biosynthesis of triacylglycerol and
lipid-drop formation in hamster sebocytes in vitro
T Sato, K Kitamura, N Akimoto and A Ito Department of Biochemistry and Molecular Biology,
Tokyo University of Pharmacy and Life Sciences, Tokyo, Japan
Acne vulgaris is a chronic inflammatory disease in sebaceous glands and pilosebaceous units where
excess sebum production and follicular hyperkeratinization are observed. Although adapalene is
used for the topical treatment of mild to moderate acne vulgaris, it is not fully understood whether
adapalene directly influences sebum production in sebaceous gland cells (sebocytes). In the pres-
ent study, adapalene was found to suppress the production of triacylglycerol (TG), which is a major
component of sebum, and intracellular lipid-droplet formation in insulin- or 5α-dihydrotestosterone
(5α-DHT)-differentiated hamster sebocytes. The inhibition of sebum production by adapalene
interfered with antagonists against RAR and RXR (CD2665 and UVI3006, respectively). In addition,
the gene expression and production of diacylglycerol acyltransferase-1 (DGAT-1), a rate-limiting
enzyme of TG biosynthesis, were suppressed by adapalene in insulin- or 5α-DHT-differentiated
hamster sebocytes. Furthermore, the production of perilipin, a lipid droplet associated protein, was
transcriptionally inhibited by adapalene in the differentiated sebocytes. Moreover, the RAR/RXR-
dependent inhibition of TG synthesis and the transcriptional suppression of DGAT-1 and perilipin
production by adapalene were observed in a peroxisome proliferator activating receptor γ (PPARγ)
agonist, troglitazone-stimulated hamster sebocytes. Therefore, these results put forward novel evi-
dence that adapalene exerts anti-lipogenic activities against not only insulin- and 5α-DHT- but also
PPARγ-activated sebocytes, in which acne pathology is at least partly mimicked in vitro. Moreover,
adapalene for acne therapy is likely to be effective in not only preventing microcomedone forma-
tion and inflammation but also in inhibiting lipogenesis in sebaceous glands.
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Modulating TRF2 expression preserves telomere integrity and prevents DNA DSBs, during
aging
L Bergeron, A Lebleu, E Court, V Busuttil, J Botto and N Domloge Vincience, ISP Global Skin
Research Center, Ashland Specialty Ingredients, Sophia Antipolis, France
Telomere shortening has been evidenced as a central mechanism implicated in the progression of
aging. Telomeres are natural protective regions of repetitive DNA at the end of human chromosomes.
Due to the T-loop configuration of their single-stranded ends, and to proteic factors (the Shelterin
complex) binding and stabilizing these regions, telomeres are not recognized as damaged DNA.
Maintenance of both the level of Shelterin proteins (such as the Telomeric-Repeat Binding Factor-
2, TRF2) and of telomere integrity is critical during skin aging. In a previous study, we observed that
the level of TRF2 mRNA and TRF2 protein decreased in cultured fibroblasts submitted to replica-
tive senescence. We also showed that the concomitant application of IV10.008, a compound pos-
itively modulating TRF2 expression, limited the loss of TRF2 observed in siRNA-treated fibroblasts.
In the present study we evaluated TRF2 expression in dermal fibroblasts after FOXO3a-specific siRNA
treatment, leading to an artificially-induced senescent phenotype. In parallel, we studied the expres-
sion of Lamin-A, the major component of the nuclear lamina playing a role in the shape and integrity
of the nucleus. IV10.008 treatment reversed the decreased Lamin-A expression observed in aged
fibroblasts, and limited the appearance of abnormal nuclei. Finally, normal human keratinocytes
were submitted to a treatment with the drug Etoposide to induce double-strand breaks (DSBs), and
the level of histone γH2AX, a marker of the occurrence of DSBs, was evaluated. In conditions treated
with IV10.008 in parallel, we observed that γH2AX level was lower than with Etoposide alone, sug-
gesting the prevention of DSBs in DNA. In conclusion, preserving both telomere integrity (and
TRF2 level) and preventing the occurrence of DSBs in DNA, could represent important mecha-
nisms to maintain the cellular integrity and the genome stability, especially during skin aging
460
Potential role of oxidative stress from mitochondria in Kindler Syndrome
E Zapatero,1 J Garcia,5 M Garcia,1 A Toll,3 E Baselga,2 J Garcia,4 F Larcher,1 F Pallardó5 and M del
Rio6 1 Basic Research, CIEMAT, Madrid, Spain, 2 Dermatology, Hospital Sant Pau, Barcelona,
Spain, 3 Dermatolgy, Hospital del Mar, Barcelona, Spain, 4 Electronic Microscopy Service,
Medicine University, Valencia, Spain, 5 Physiology, Medicine University, Valencia, Spain and
6 Bioengineering, Carlos III University, Madrid, Spain
Kindler Syndrome (KS) (OMIM 173650) is an autosomal recessive skin disorder with a phenotype
that has long intrigued dermatologists. Skin blistering, photosensitivity, premature aging and propen-
sity to skin cancer are phenotypes usually reported in patients affected by KS. Through a european
collaborative effort, we have recently provided an overview of the genotipic-phenotipic correlations
in this disease (Hum Mutat 00:1-9, 2011). However, neither the pathognomonic signs nor the
genotype–phenotype correlations suffice to fully understand the pleiotropic nature and clinical vari-
ability of this genodermatosis. Mitochondrial oxidative stress has long been implicated in both aging
and cancer. Mitochondria contain the enzymes for energy production, via oxidative phosphoryla-
tion. During this process, reactive oxygen species (ROS) are generated as by-products. Progressive
defects in mitochondrial function during aging lead to the increased production of ROS, resulting
in accumulated DNA damage and an increase of susceptibility towards cancer. Thus, aging, mito-
chondrial dysfunction and cancer seems all linked. We decided, therefore, to explore the potential
role of mitochondria-associated oxidative stress on the pathogenesis of KS. Patient-derived ker-
atinocytes showed a significant decrease in superoxide dismutase protein expression and an increase
in ROS concentration levels. Moreover, electron microscopic studies of skin biopsies from the
same patients showed morphological alterations in KS keratinocyte’s mitochondria, including cristae
disorganization. Together, in vitro and in vivo alterations of mitochondrial architecture and func-
tion are consistent with a pro-oxidant state as a hallmark in KS. To our knowledge, the present study
provides first link between mitochondrial dysfunction and the pathogenesis of this cancer-prone
genodermatosis.
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Inhibition of multidrug resistance–associated proteins increases daunorubicin chemosensi-
tivity and its accumulation in the nuclear compartment of normal human epidermis ker-
atinocytes
E Régulus,1 W Khazen,1 E Noblesse,2 S Schnebert,2 M Dumas2 and M Garrigos1 1 iBiTec-S, CEA-
Saclay, F-91191 Gif-sur-Yvette Cedex, France and 2 LVMH Recherche, F-45804 St Jean de
Braye Cedex, France
The nine human multidrug resistance–associated proteins (MRP1-9) are ubiquitous membrane trans-
porters which are capable to transport numerous organic molecules, conjugated or not to glutathione,
into various intracellular compartments or outside the cell depending on their cellular location. For
this reason, the MRPs are believed to be involved in cellular detoxification processes. However,
their physiological roles in the human epidermis are still largely unknown. The aim of this study
was to make an inventory of the MRP genes in normal proliferating human epidermis keratinocytes
(NHEK) and to characterize the functionality of the corresponding proteins. To this end, we have
studied the cellular accumulation of daunorubicin, a fluorescent substrate of MRP1, by flow cytom-
etry and its cellular distribution by fluorescence microscopy, both experiments in the absence or
presence of a non-toxic concentration of MK-571 (20 μM), a specific inhibitor of various MRPs.
Firstly, the MRPs expression profile was established by qPCR and MRP1, 3, 4, 5 and 7 genes were
detected in primary cultures of NHEK. Then, NHEK viability was determined using the MTT for-
mazan assay and the effective concentrations (EC50) at which 50% of the cells died were calcu-
lated. The EC50 value for daunorubicin was about 2 μM in the absence of MK571 and was signif-
icantly decreased to 0.7±0.1 μM in the presence of 20 μM MK571 suggesting the existence of
functional MK571-sensitive MRPs. Moreover, the cellular accumulation of daunorubicin (1 μM),
quantified by its intrinsic fluorescence intensity, was MK571-dependent (± 20 μM) as observed by
flow cytometry. Interestingly, the involvement of functional MRP transporters in the exclusion of
daunorubicin from the nuclear compartment of NHEK was demonstrated by fluorescence microscopy.
Altogether, these data support a role for at least MRP1 in the elimination of xenobiotics and detox-
ification of NHEK.
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Cystatin M/E knockdown by lentiviral delivery of shRNA impairs epidermal morphogenesis
in a human skin equivalent
F Kersten,1 P Jansen,1 E van den Bogaard,1 C Oostendorp,1 I van Vlijmen-Willems,1 V Oji,2
H Traupe,2 H Hennies,3 J Schalkwijk1 and P Zeeuwen1 1 Dermatology, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands, 2 Dermatology, University Hospital,
Münster, Münster, Germany and 3 Cologne Center for Genomics and Cologne Cluster of
Excellence on Cellular Stress Responses in Aging-associated Diseases, University of Cologne,
Cologne, Germany
The protease inhibitor cystatin M/E regulates a biochemical pathway involved in stratum corneum
homeostasis, and its deficiency in mice causes ichthyosis and neonatal lethality. Cystatin M/E defi-
ciency has not been described in humans so far, and we did not detect disease-causing mutations
in the cystatin M/E (CST6) gene in a large number of patients with autosomal recessive congenital
ichthyosis (ARCI), who were negative for mutations in known ichthyosis-associated genes. To inves-
tigate the phenotype of cystatin M/E deficiency in human epidermis, we used lentiviral delivery of
short hairpin RNAs that target cystatin M/E in a 3D reconstructed skin model. Knockdown of cys-
tatin M/E expression did not lead to the expected ichthyosis-like phenotype, but prevented the devel-
opment of a multilayered epidermis. The phenotypic discrepancy between mouse and human may
be explained by the differences in specificity of cystatin M/E towards one of the target proteases
(legumain), differences between the mouse and human cathepsin L orthologues or the presence of
cathepsin V, a paralogous gene of cathepsin L that is absent in mice.
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A Natural Sulfated Polysaccharide, λ Carrageenan- a Potential Mimetic of Heparan Sulfate -
increases the Activity and Expression of Transglutaminases in the Epidermis of Human Recon-
structed Skin
M Donovan,1 F Jarrousse,1 A Minondo,2 C Baltenneck,2 X Schultze,2 C Rankl,3 P Hinterdorfer,3
A Potter,2 GS Luengo2 and D Bernard1 1 L’Oréal R&I, Clichy, France, 2 L’Oréal R&I, Aulnay-sous-
bois, France and 3 Institute of Biophysics, University of Linz, Linz, Austria
Heparan sulfate (HS) is the major sulfated glycosaminoglycan in the epidermis of human skin but,
to date, it has not been shown to be in the stratum corneum (SC). Our report of heparanase in the
SC suggests that HS should also be present there. The objective of this study was to determine if HS
is present in the SC and if a natural sulfated polysaccharide could mimic its function. We used an
ELISA assay specific for HS to show that it was present in SC extracts. We used electron microscopy
to show that heparitinase treatment released ruthenium red stained macromolecules from delipidized
corneocytes suggesting that HS decorated the surface of corneocytes. We used an Atomic Force
Microscope with a specific HS antibody to localize HS on the surface of corneocytes. We used
heparin affinity chromatography and proteomic analysis to show that Tgase 3 had a high affinity for
heparin. We show that a sulfated heparan oligomer and a naturally sulfated polysaccharide, λ car-
rageenan, increased the activity of Tgase 1 in a biochemical assay. These sulfated polysaccharides
also increased the crosslinking of transglutaminase substrates when topically applied to reconstructed
epidermal models. Topically applied λ carrageenan also increased the expression of transglutami-
nases in reconstructed epidermis. We have shown in previous studies that λ carrageenan increases
the cornified envelope maturation in a reconstructed epidermal skin model. Furthermore, the expres-
sion and activity of transglutaminases decreases in aged and dry skin. Altogether the data suggests
that topically applied sulfated polysaccharides could potentially act as HS mimics by stimulating
transglutaminase activity in the epidermis and SC to improve skin barrier function in dry and aged
skin.
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Sustained Activation of the Aryl Hydrocarbon Receptor In Human Keratinocytes and Epider-
mal Equivalents: Relevance To Chloracne
A Forrester,1 M Graham,3 F Williams2 and N Reynolds1 1 Dermatology, Newcastle University,
Newcastle upon Tyne, United Kingdom, 2 Toxicology, Newcastle University, Newcastle upon
Tyne, United Kingdom and 3 Global Safety Assessment, AstraZeneca, Alderley Edge, United
Kingdom
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) causes chloracne in humans and is a potent activator
of the aryl hydrocarbon receptor (AhR). However, it remains unclear whether chloracne inducing
potential of AhR agonists relates to binding affinity, duration of activation and/or down regulation
of the receptor. Currently, no in vitro model for chloracne exists but TCDD induces aberrant differ-
entiation of epidermal equivalents with early induction of involucrin and a compacted stratum
corneum. We studied the effects of TCDD and non-chloracnegenic agonists β-naphthoflavone (β-
NF) and the physiological agonist 2-(1’H-indole-3’-carbonyl)-thiazole-4-carboxylic acid methyl ester
(ITE), which shows similar affinity to TCDD. AhR activation by TCDD, β-NF and ITE was studied by
AhR degradation, induction of the potential chloracne biomarker CYP1A1 and transcriptional AhR
activation. AhR activation was exhibited by all 3 agonists by luciferase assay and when normalised
to 50nM correlated with ligand affinity for the AhR. Western blotting showed that AhR degradation
was induced from early timepoints by all ligands and CYP1A1 induction at day 8, representing sus-
tained AhR activation, correlated with ligand affinity: TCDD>β-NF>ITE TCDD induced compaction
of the stratum corneum in epidermal equivalents. Neither β-NF nor ITE induced similar changes.
Reduced viable cell layers were seen with all 3 agonists and early involucrin and aberrant filaggrin
staining were induced by all ligands, while aberrant transglutaminase-1 (TGM-1) staining was induced
by TCDD alone. We conclude that sustained AhR activation, shown by late CYP1A1 induction by
TCDD correlates with induction of a chloracne-like phenotype in the epidermal equivalent model.
We suggest that induction of TGM-1 by TCDD alone may account for the TCDD specificity of chlo-
racne and we conclude that epidermal equivalents are a suitable model for studying chloracnegenic
potential of novel compounds.
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High-Definition Optical Coherence Tomography: Slice And En-Face Imaging Of Normal Skin
And Basal Cell Carcinoma
MA Boone,1 S Norrenberg,1 GB Jemec2 and V del Marmol1 1 Dermatology, Hopital Erasme-uni-
versité Libre de Bruxelles, Bruxelles, Belgium and 2 Dermatology, University of Copenhagen,
Roskilde Hospital, Copenhagen, Denmark
HD-OCT is an imaging technique based on the principle of conventional OCT. Our first objective
was to test the resolution of HD-OCT in comparison with RCM of healthy skin to establish the lim-
itations of the technique and the normal anatomy of the skin. The second objective was to identify
established RCM features and conventional OCT features of BCC in HD-OCT imaging of histolog-
ically proven BCC lesions. First we investigated 21 healthy subjects with HD-OCT and RCM on
volar forearm and compared the generated images with respect to the following criteria: morphol-
ogy of the different epidermal layers, papillary dermis and reticular dermis, visualization of indi-
vidual cells. Next we analysed lesions of 19 patients with a histologically proven BCC according
the criteria defined for RCM and conventional OCT. All features observed in HD-OCT were corre-
lated to histology. The identification of the various epidermal cell layers in normal can be made by
both techniques. RCM offered the best lateral resolution and HD-OCT the best penetration depth,
providing images of individual cells deeper within the skin. Features for BCC were: subepidermal
or intradermal aggregations of cells. These islands or trabeculae were surrounded by a less refrac-
tile border corresponding with palisading and peritumoral mucin production. There was a pro-
nounced architectural disarray of the epidermis. A variably refractile stroma together with abun-
dant dilated peritumoral blood vessels were present. These features were comparable with histological
features for each patient. HD-OCT provides morphological imaging with sufficient resolution and
penetration depth to permit visualization of individual cells at up to 750 μm in depth offering the
possibility of additional structural information complementary to that of RCM. This study suggests
also that established RCM and OCT criteria can be applied to HD-OCT of histologically proven
BCC and may be used to improve diagnostic validity.
467
Filaggrin genotype or actual disease severity determine the clinical and laboratory parame-
ters in AD patients?
G Mócsai, K Gáspár, G Nagy, ÉVA Remenyik and A Szegedi Department of Dermatology,
University of Debrecen MHSC, Debrecen, Hungary
Filaggrin (FLG) protein is an essential component of the normal skin barrier, and its deficiency is a
well-known factor in the development of atopic dermatitis (AD). The absence of FLG protein can
be either a result of genetic mutations (haploinsufficiency), or secondary acquired FLG deficiency.
The FLG mutations are related to several clinical and laboratory parameters of AD (severity, aller-
gic sensitization, transepidermal waterloss - TEWL, etc.); however, nowadays some data seem to be
controversial to this connections. Our aim was to separate, which of the mentioned parameters
correlate to FLG haploinsufficiency, and which ones to disease severity in AD. Thus we introduced
a novel subdivision of AD patients according to the following parameters. We determined the most
common caucasian FLG mutations (R501X and 2282del4), as well as SCORAD, and based on them,
we created three groups: severe heterozygous (A), severe wild type (B) and moderate wild type (C)
AD patients. In all these groups we measured laboratory and clinical parameters (total/specific IgE,
TSLP levels, TEWL), and also performed immunohistochemical analysis. In our results, 31% of the
patients were heterozygous to FLG gene, and group A and B were equal based on SCORAD. The
two severe groups showed no significant differences in barrier specific parameters (TSLP, TEWL),
while the mild group had significantly better barrier functions. On the other hand, significant dif-
ferences were detected between group A and B in the allergic sensitization specific parameters (total
IgE, specific IgE and anamnestic data). Immunohistochemical analysis confirmed our results since
FLG expression was altered in both A and B groups, due to primary and acquired lack of FLG.
These findings suggest that the acquired FLG deficiency may lead to the development of as severe
actual barrier impairment as the FLG haploinsufficiency, although FLG mutant patients probably
have a longer and continuously existing barrier deficiency, which can increase the risk of allergic
sensitization.
469
TJ proteins form ion, macromolecule, and water barriers in human keratinocytes–indirect
effect of Cldn1 on water barrier
N Kirschner,1 R Rosenthal,2 M Furuse,3 I Moll,1 M Fromm2 and JM Brandner1 1 Department of
Dermatology and Venerology, University Hospital Hamburg-Eppendorf, Hamburg, Germany,
2 Department of Clinical Physiology, Charité, Berlin, Germany and 3 Department of
Physiology and Cell Biology, Kobe University Graduate School of Medicine, Kobe, Japan
Tight junctions (TJs) are able to form a selective barrier for ions, water, and macromolecules in sim-
ple epithelia. In keratinocytes and epidermis, TJs were shown to be involved in individual barrier
functions and absence of Claudin-1 (Cldn1) results in a skin barrier defect characterized by increased
water loss. However, detailed molecular analysis of the various TJ barriers and the contribution of
distinct TJ proteins in keratinocytes are missing. Here, we dissect for the first time TJ dependent para-
cellular resistance from transcellular resistance in keratinocytes by using two-path impedance
spectroscopy. We show that TJs form a barrier for Na+, Cl-, and Ca2+ and contribute to water bar-
rier function in keratinocytes. Significant changes in the paracellular permeability for ions and larger
molecules of different size are found after knockdown of Cldn1, Cldn4, Occludin (Ocln), and ZO-
1 showing that all of these TJ proteins are important to form various TJ barriers. Detailed investiga-
tion specifically for Cldn1 reveals that it is not involved in TJ barrier function for water, but influ-
ences stratum corneum (SC) proteins important for SC water barrier function and is important for TJ
barrier function for large molecules of the size of antigens.
468
ARNT2 and CERT: Their possible role in epidermal barrier formation, function, and response
to environmental stress
A D’Arcangelis,1 E Fedorova,1 G Cazorla,2 C Chaudel,2 J Namkoong1 and C Lasserre2 1 Skin Cell
Biology Laboratory, Chanel, Inc., Piscataway, NJ and 2 Chanel PB, Neuilly sur Seine, France
Proper epidermal barrier formation and adaptation is essential for the prevention of water loss and
protection of the underlying tissue from the external environment. Multiple gene families function
to form and maintain a barrier composed of highly differentiated corneocytes and a heterogeneous
ceramide-rich extracellular lipid component. Complementary pathways, including those involving
CERT and ARNT2, collaborate to make available the required lipids and small molecules to the epi-
dermis. Our previous work has provided evidence that CERT and ARNT2 are essential for epider-
mal barrier formation. In this study, our aim was to evaluate the possible functional role of these
genes in the epidermal barrier, to examine which cellular processes are affected by silencing these
genes, and what are the consequences of their absence in skin equivalent (SE). We analyzed gene
expression in SE samples transfected with siRNA specific for CERT or ARNT2 using microarray and
qPCR, as well as lipid profiling using HPTLC. Our results indicate that the silencing of CERT and/or
ARNT2 impairs skin barrier formation and function by downregulating genes associated with dif-
ferentiation, tight junction and cornified envelope formation, lipid metabolism, cell cycle progres-
sion, response to stress, and by upregulating genes associated with apoptosis. Lipid profiling shows
that silencing CERT expression modifies the abundance of specific lipid molecules in SE epidermis.
We therefore propose that modulation of CERT and ARNT2 expression may provide a route to for-
tify, defend, and restore the epidermal barrier from within.
466
Autophagy is induced by differentiation in epidermal keratinocytes
X Dai, H Okazaki, Y Hanakawa, Y Shirakata, M Murakami, M Tohyama and K Sayama
Dermatology, Ehime University Graduate School of Medicine, Toon, Japan
Autophagy is a mechanism to degrade selective cellular components. This system has been impli-
cated in various physiological processes including protein and organelle turnover, starvation response,
cellular differentiation, survival, and homeostasis. The epidermis is a multilayered epithelial tissue,
maintained by the precise regulation of keratinocyte proliferation, differentiation, and cell death.
After leaving the basement membrane, keratinocytes differentiate and form a multilayered epider-
mis instead of undergoing apoptosis. Since autophagy is a mechanism degrading the intracellular
components during starvation, autophagy may play an essential role in the keratinocyte differenti-
ation. However, the role of autophagy during differentiation has not been understood in keratinocytes.
Here, we show that differentiation induces autophagy in keratinocytes. Normal human keratinocytes
were cultured under serum-free conditions. First, keratinocytes were starved using PBS and were
observed under a fluorescence microscope. Autophagosomes were formed within several hours
after the starvation. Western blot analyses showed that the expression of LC3-II, a marker of autophagy,
was up-regulated in the keratinocytes. Next, keratinocytes were subjected to differentiation by sus-
pension culture using poly-HEMA coated dishes. Western blot analyses showed that LC3-II was up-
regulated within 3 hours in suspension culture. Immunno-histochemical analyses showed that LC3
was expressed at the granular and the horney layers of normal human epidermis. These findings sug-
gest that autophagy plays an important role in the differentiation mechanisms of the epidermal ker-
atinocytes.
470
Epidermal morphogenesis during progressive in vitro 3D reconstruction at the air-liquid inter-
face
A Frankart, J Malaisse, F Minner, E De Vuyst, C Lambert de Rouvroit and Y Poumay Cell & Tissue
Lab-URPHYM, University of Namur (FUNDP), Namur, Belgium
In vitro techniques for keratinocyte cultures allow reconstruction of three-dimensional equivalents
that mimic the human epidermis. Although several equivalents are available as fully differentiated
reconstructed human epidermis (RHE) useful for in vitro cutaneous toxicology or for permeation
measurements, cell biological studies of the progressive organization of the epidermal tissue would
rather benefit from the availability of RHE at different steps of morphogenesis. In the present work,
we have improved a previously published procedure proposed for an open-source origin of RHE,
and we analysed the progressive morphogenesis responsible for in vitro epidermal reconstruction.
The histology reveals that the RHE is initially made of one to two layers of flattened keratinocytes
during the first 24 hours, when the tissue is still immersed. Then, after exposure to the air-liquid
interface, RHE becomes progressively thicker and stratified, likely due to the elevated cell prolifer-
ation revealed by BrdU incorporation from the third to the seventh day of tissue reconstruction.
Measurements of the proportion of BrdU-labelled nuclei in the basal layer demonstrate that the
labelling index drops when the morphology of RHE reaches that of normal tissue in vivo. Con-
comitant analysis of the expression of differentiation markers using immunofluorescence further
illustrates the normal progressive organization of differentiated layers in the RHE, a process which
further corresponds with an elevated trans-epithelial electrical resistance (TEER), indicating that tis-
sue reconstruction increases the barrier efficacy of the cornified layer and tight junctions. Such data
demonstrate the excellent similarity of the RHE with the normal human epidermis in vivo. Auton-
omy in RHE production brings availability of the epidermal tissue during its reconstruction phase
in culture and is thus crucial for studies intending to challenge the production of the barrier and
create a pathological epidermis.
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Nestin expression is increased in the undifferentiated keratinocytes of psoriasis vulgaris
A Watarai, Y Amoh, H Maejima and K Katsuoka Dermatology, Kitasato University School of
medicine, Sagamihara, Japan
In this experiment, we investigated the expression of nestin and epidermal fatty acid-binding pro-
tein (FABP5) in normal human keratinocytes cultured in a low and a high calcium extracellular
concentration, as well as their expression in the psoriatic epidermis. The study group was 28 pso-
riasis patients, and immunohistochemical and immunofluorescent staining of nestin, FABP5, involu-
crin and Ki-67 were performed. Additionally, normal human epidermal keratinocytes from neona-
tal foreskin were cultured in 0.03 mM or 2.8 mM of calcium to induce terminal differentiation for
48 or 72 hours and flow cytometry was performed. Immunofluorescence double staining for nestin
and involucrin in the lesional psoriatic epidermis showed that the first few suprabasal layers were
positive for nestin, while involucrin was positive above the nestin-positive layers. Immunofluores-
cence double staining for nestin and FABP5 revealed that the most of the FABP5-positive cells express
nestin in the lesional psoriatic epidermis. Immunofluorescence double staining for nestin and Ki-
67 in the lesional psoriatic epidermis revealed that Ki-67-positive keratinocytes were located in the
basal and the first suprabasal layers, some cells were positive for both nestin and Ki-67. On the other
hand, immunohistochemical staining of normal skin and non-lesional psoriatic epidermis showed
little staining for nestin and FABP5, with some Ki-67-positive keratinocytes. Flow cytometry revealed
that the expression of nestin and FABP5 was increased in keratinocytes cultured in a low calcium
concentration compared with those cultured in a high calcium concentration. These results suggest
that nestin and FABP5 are expressed in actively proliferating keratinocytes, including those in a low
calcium environment in vitro and in the suprabasal layer in the lesional psoriatic epidermis, and
that double positive cells may identify TA cells in the epidermis. Therefore, the FABP5 and nestin
expressing keratinocytes may have an important role in the pathogenesis of psoriasis vulgaris.
472
Novel approach for improving skin roughness mediated by keratin intermediate filaments
K Yo, A Oba and A Tada POLA Chemical Industries Inc., Yokohama, Japan
Keratin intermediate filaments (KIF) form part of the cytoskeleton in epithelial cells. In the stratum
corneum (SC), KIF are mainly formed from keratin K1 and K10, and contribute to resistance to
mechanical stress. Recent studies have suggested that disordered KIF in the SC of murine skin exposed
to ultraviolet (UV) irradiation is related to the score for fine wrinkles. Disordered KIF might be the
cause of deteriorations in skin surface morphology even if the individual does not show major mor-
phological changes. In this study, the relationship between KIF and skin roughness was investigated
in human skin. To determine the relationship between skin roughness and KIF state, both skin rough-
ness parameter (Ra) and observation of KIF structure by transmission electron microscopy were
analyzed using human skin tissue from eight donors (abdomen, n=8, mean age: 42.3 years, range:
33-60 years). The results indicated a significant correlation between Ra and KIF state. Interestingly,
immunohistochemical analysis showed deteriorated co-localization of K1 and K10 in the disordered
KIF skin sample. This suggests the importance of the state of K1 and K10 in construct tight KIF. Next,
to improve KIF state as well as skin roughness, screening to identify an active compound was per-
formed. First, a model of disordered KIF was constructed by irradiating reconstructed human skin
(EPI-200) with UV-B. Large amounts of space were observed in the SC of UV-B-irradiated EPI-200.
In addition, co-localization of K1 and K10 appeared decreased. Candidate compounds were applied
to EPI-200 after irradiation with UV-B. Application of tripottasium ursolyl phosphate (TUP), an
ursolic acid derivative, significantly increased co-localization of K1 and K10 as well as improving
KIF state. In addition, to clarify the effects of TUP in reducing Ra, clinical test was performed. Ra in
the group using cream containing 0.2% TUP was significantly reduced compared to the placebo
group. These results suggest that improving KIF may be useful for improving rough skin.
473
Plantaricin A promotes the cellular antioxidant defenses of human keratinocytes and modu-
lates the synthesis of filaggrin, involucrin, β-defensin 2, and tumor necrosis factor alpha
B Marzani,1 D Pinto,1 M De Angelis,2 M Gobbetti,2 A Benedusi1 and G Giuliani1 1 R&D, Giuliani,
Milan, Italy and 2 Department of Biologia e Chimica Agro-Forestale ed Ambientale, University
of Bari, Bari, Italy
Plantaricin A (PlnA) is an amphiphilic α-helical bacteriocin-like pheromone which exerts antimi-
crobial and pheromone activities through different mechanisms. Plna was synthesized chemically
and used as a pure peptide or synthesized biologically using Lactobacillus plantarum DC400 co-
cultured with Lactobacillus sanfranciscensis DPPMA174. Cell-free supernatant (CFS) was used as
a crude PlnA preparation. As estimated using the 3-(4,5-dimethyl-2-yl)-2,5-diphenyltetrazolium bro-
mide and the 2’,7’–dichlorofluorescein diacetate assays, both PlnA preparations increased the antiox-
idant defenses of human NCTC 2544 keratinocytes. PlnA (10 μg/mL) had a higher activity than
hyaluronic acid or 125 μg/mL α–tocopherol. Effects on the transcriptional regulation of filaggrin
(FLG), involucrin (IVL), hyaluronan synthase (HAS2), human β-defensin-2 (HBD-2), and tumor necro-
sis factor-alpha (TNF-α) genes were assayed. Compared with the control, expression of the FLG gene
in NCTC 2544 cells increased in cells treated with hyaluronic acid, 1, or 10 μg/mL PlnA. Com-
pared with the control, the level of IVL gene expression increased in NCTC 2544 cells treated with
10 μg/mL PlnA. No significant difference was found between the level of the HAS2 gene expressed
by control cells and cells treated with PlnA. Compared with chemically synthesized PlnA, the up–reg-
ulation of the HBD-2 gene by CFS was higher. Compared with the control, expression of TNF-α
decreased in NCTC 2544 cells after treatment with 1 or 10 μg/mL of chemically synthesized PlnA.
In contrast, the level of TNF-α was highest in the presence of 10 μg/mL CFS PlnA. The findings of
this study suggest that the PlnA was positively sensed by human keratinocytes, promoting antioxi-
dant defenses, barrier functions and antimicrobial activity of the skin.
474
Spontaneous AD-like symptoms in ft/ft mice appear early after birth
M Kypriotou, M Huber and D Hohl Dermatology, CHUV-FBM, Lausanne, Switzerland
Loss-of-function mutations in human profilaggrin gene have been identified as the cause of ichthyosis
vulgaris (IV), and as a major predisposition factor for atopic dermatitis (AD). The flaky tail mouse
has been initially described as a model for IV, although it also presents a predisposition to eczema.
In this study, we realized a characterization of 5-days old ft/ft pups in order to analyse IV features
and to detect eventual early AD signs. Our data show absence of changes in stratum corneum layer,
which is affected in IV patients, and presence of acanthosis and hyperproliferation in ft/ft epider-
mis. This is associated with increased IL1β and TSLP expression, and Th2-polarization. Consequently,
NFκB and Stat pathways were activated, and IL6 mRNA levels were increased. Further, quantitative
analysis of late epidermal differentiation marker revealed high Sprr2 synthesis. Our data suggest that
proinflammatory cytokines are responsible for acanthosis in ft/ft epidermis, and together with the
Th2-derived cytokines lead to tissue structural changes. We propose the ft/ft mouse model as a appro-
priate model to study early AD-like symptoms.
475
Activation of primary sensory neurons by topical application of capsaicin on epidermis of re-
innervated organotypic human skin model
N Lebonvallet,1 J Pennec,3 C Legall-Ianotto,1 J Chéret,1 C Jeanmaire,2 L Danoux,2 J Carré,1
G Pauly3 and L Misery1 1 Université de Bretagne Occcidentale, Laboratoire de Neurosciences
de Brest, LNB, EA4685, Brest, France, 2 BASF Beauty Creations, BASF Beauty Care Solutions
France SAS, Pulnoy, France and 3 Université de Bretagne Occcidentale, EA1274, Brest, France
We have developed an in vitro re-innervated human skin explant by sensory neurons from dorsal
spinal ganglia of rats. In this model the functionality of neurons in response to a stimulus exerted
on the explant was studied in electrophysiology. Capsaicin is an activator of TRPV1 channel, a sen-
sorial protein which is expressed in the epidermis as well on nerve endings. Application of cap-
saicin onto the skin explant induced a spontaneous activity shortly after the application of capsaicin
on the epidermis of re-innervated skin explant. This activity was characterized by numerous spikes
lasting a few minutes with a progressively decreasing frequency. Using fast Fourier transformation
(FFT), these signals have been characterized as periods of 125, 225 and 275ms. Hence, we demon-
strated that neurons which re-innerve the skin in this model may be activated through the activa-
tion of TRPV1. This model could be very interesting for the study of the interactions between skin
and the nervous system.
476
Reduced Expression of Filaggrin-like Proteins in the Lesional and Non-lesional Skin of Atopic
Dermatitis Patients
L Pellerin,1 J Henry,1 S Balica,2 C Jean-Decoster,3 B Hansmann,4 A Schmitt,3 G Serre,1 C Paul2 and
M Simon1 1 UMR5165/U1056, University of Toulouse, CNRS, INSERM, Toulouse, France, 2
Department of Dermatology, University-Hospital of Toulouse, Toulouse, France, 3 Pierre Fabre
Dermo-Cosmétique, Toulouse, France and 4 Department of Dermatology, University-Hospital
Schleswig-Holstein, Kiel, Germany
Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by a defective epider-
mal barrier. In a subset of patients, this can be explained by non-sense mutations of the gene
encoding filaggrin (FLG). However, there must be additional mechanisms that impair the barrier
integrity in patients who are not carriers of FLG mutations. In this study we analyzed the expres-
sion of FLG and of two FLG-like proteins involved in the epidermal barrier functions, hornerin
(HRNR) and FLG2. Using immunohistology and Western blotting, we examined the epidermis of a
large cohort of 73 AD patients and 73 matched controls. We also analyzed the effect of IL4, IL13
and IL25 on the expression in normal cultured keratinocytes of FLG, FLG2 and HRNR, at the mRNA
and protein levels using qRT-PCR and Western blotting, respectively. The three proteins were detected
at significantly lower levels in both the lesional and non-lesional skin of AD patients as compared
to controls. In addition, normal human keratinocytes differentiated in the presence of the cytokines
exhibited reduced expression of the three genes and proteins. These data strongly suggest that Th2
pro-inflammatory cytokines involved in AD pathophysiology may contribute to the reduced amount
of FLG, HRNR and FLG2 in the patient skin, independently of the presence of FLG mutations. They
indicate that the stratum corneum of clinically unaffected skin of AD patients is abnormal and
probably allows intraepidermal penetration of environmental antigens and irritants, triggering the
inflammatory response. This in turn further down-regulates the expression of key cornification pro-
teins, and worsens the disease.
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Psoriatic fibroblasts: altered redox status and signalling
VV Barygina,1 T Lotti,2 M Becatti,1 C Fiorillo1 and N Taddei1 1 University of Florence, Florence,
Italy and 2 Guglielmo Marconi University, Rome, Italy
The aim of the current study was to investigate the redox status and signalling in fibroblasts obtained
from lesional and unaffected skin of psoriatic patients and to compare it with the redox status of
control fibroblasts. Moreover, possible sources of ROS-overproduction in psoriatic fibroblasts were
defined. 6 patients with moderate psoriasis and 5 healthy controls matched for sex and age were
enrolled in the study. From each psoriatic patients the primary cultures of fibroblasts from lesional
and unaffected skin were established; the control fibroblasts were obtained from the skin of healthy
subjects. In all three types of fibroblasts TAC level, total ROS production and lipoperoxidation lev-
els were investigated. The activity of NADPH oxidase was estimated by luminometric assay and the
expression levels of two NADPH-oxidase isoformes, NOX1 and NOX4, were analyzed by western
blot analysis in psoriatic and control fibroblasts. The ROS production was increased by 75% in pso-
riatic fibroblasts respect to controls, and significantly higher (p<0.05) in lesional fibroblasts respect
to those obtained from unaffected skin of psoriatic patients. TAC level was significantly decreased
in fibroblasts from psoriatic patients (3,82±0,5 umol/mg protein in trolox equivalents (TE)) in respect
to control levels (6,65±0,3 umol/mg protein in TE), but no significant difference in TAC between
fibroblasts from lesional and unaffected skin were observed. NADPH oxidase activity and the expres-
sion of NOX4 were significantly (p<0.05) up-regulated in psoriatic fibroblasts in respect to con-
trols. The intracellular redox and inflammatory pathways were affected in psoriatic fibroblasts: the
levels of phosphorylated ERK and JNK and the expression of NF-kB were found to be significantly
(p<0.05) increased. Taken together, our data demonstrate an involvement of dermal oxidative stress
in the development of psoriatic plaque. These insights could open novel treatment strategies for this
disease.
479
The natural flavonoid hesperidin improves skin aging surface parameters following oral intake
AG Gueniche,1 D Philippe,2 E Buyukpamukcu,2 P Bastien,1 S Bourassa,3 D Bernard,1 C Delattre1
and I Castiel-Higounenc1 1 Research and innovation, L’OREAL, CLICHY, France, 2 Resarch cen-
ter, Nestle, Lausanne, Switzerland and 3 Proteomic platform, Laval University Hospital
Research Center, quebc, QC, Canada
Skin aging is characterized by wrinkles, flaky skin and xerosis. Flavonoids, might act as protective
agents, due to their antioxidant, anti-inflammatory and cytoprotective properties. Aim of the work
was to investigate whether Hesperidin, a naturally flavonoid extracted from orange peel, was able
to modulate skin aging symptoms after oral intake. Sixty six female volunteers with a high score of
skin fold and cross feet were supplemented with either 500 mg of hesperidin extract (n=33) or
placebo (n=33) during 6 months, in a double-blind monocentric randomized clinical trial. Various
parameters were then evaluated using clinical evaluation, self-assessment, biometrological and dif-
ferential proteomic study (MS/iTRAQ analysis) as well as immunohistological markers. Only after
hesperidin supplementation, clinically and self-assessment evaluation show a decrease of face rough-
ness already after one month. Moreover using immunohistochemistry shows a significant increase
of Ki67+ cells and stratifin staining. Proteomic evaluation performed on varnish-stripping skin sam-
ples from leg showed an increase of proteins involved in stratum corneum maturity and particularly
those associated with desquamation process and hydration (i.e. Histidase, Corneodesmosin) while
some proteins related to stratum corneum immaturity decreased (e.g. SerpinB8). Finally an increase
of proteins implicated in cell metabolism as Proteasome, Peroxiredoxine-1 and alpha-Enolase. All
together, these data indicate that skin aging surface parameters and skin renewal can be significantly
improved by an innovative nutritional approach using hesperidin.
481
Allele-specific PCR for screening the most common European filaggrin mutations
R Gruber,1 D Grabher,1 S Lechner,2 AR Janecke3 and M Schmuth1 1 Department of Dermatology,
Innsbruck Medical University, Innsbruck, Austria, 2 Division of Clinical Genetics, Innsbruck
Medical University, Innsbruck, Austria and 3 Department of Pediatrics II, Innsbruck Medical
University, Innsbruck, Austria
Filaggrin gene (FLG) loss-of-function mutations lead to impaired skin barrier function and play a
central role in the pathogenesis of ichthyosis vulgaris and atopic dermatitis. In addition, FLG muta-
tions predispose subjects to allergen sensitization and confer a substantial risk for other atopic dis-
orders recognized as Th2-polarized diseases. Present screening for FLG mutations usually involves
restriction enzyme digestion or direct sequencing, both of which are laborious and expensive. There-
fore we here present an optimized, rapid, inexpensive allele-specific polymerase-chain-reaction
(PCR) method for screening the four most common European FLG mutations, i.e., R501X, 2282del4,
R2447X and S3247X. The protocol involves a series of PCR amplifications which can be performed
in one day in a routine laboratory setting. Identification of the molecular FLG allele status may allow
specific treatment algorithms in the future. In summary, this novel allele-specific PCR provides a
simple, time- and cost-saving method for screening for the most common European FLG mutations.
480
Targeting Kallikreins and corneodesmosomal proteins modulates desquamation
L Mur, C Plaza, V Busuttil, J Botto and N Domloge Vincience, ISP Global Skin Research Center,
Ashland Specialty Ingredients, Sophia Antipolis, France
Epidermis is submitted to a continuous renewal sustained by the vertical differentiation of ker-
atinocytes from the basal layer to the corneocytes layer. The correct balance between corneocyte
accumulation and desquamation rate is strictly controlled by enzymatic processes. Kallikrein-related
peptidases (KLKs) and particularly KLK5, KLK7, KLK8 and KLK14, play a primordial role in this
process by regulating the degradation of the extracellular part of corneodesmosomes. KLKs are
secreted and released at the interface between stratum granulosum and stratum corneum via lamel-
lar bodies, and regulate the degradation of corneodesmosomal proteins such as corneodesmosin
(CDSN), desmoglein-1 (DSG-1) and desmocollin-1 (DSC-1). In order to study the implication of
KLKs in the desquamation process, we developed a new compound, IV11.003, designed to target
KLKs and corneodesmosomal proteins. Immunodetection of KLK5 and KLK7 in normal human ker-
atinocytes (NHK) revealed a granular pattern which could correspond to nascent lamellar bodies.
In addition, in NHK and in ex vivo skin treated with 1% IV11.003, the expression of both KLK5 and
KLK7 was increased. KLKs activity was also studied by in situ zymography. IV11.003-treated ex
vivo skin showed an increase of KLKs activity. Finally, we studied the effect of IV11.003 treatment
on the renewal of stratum corneum on ex vivo skin after stripping. Desquamation is a natural process
important to maintain a constant regeneration of the stratum corneum. A disturbance in this process
participates to pathological conditions, like psoriasis and ichthyosis. IV11.003, through the possi-
ble modulation of the expression of KLKs and on their activity, could help regulate desquamation,
thus participating in the correct renewal of the epidermis.
478
In vivo evaluation of NAD(P)H content in keratinocytes by multiphoton tomography
C Heusèle,1 C Nizard,1 J Descoubes,2 G Beauchef,1 D de Quéral,1 E Perrier,1 S Schnebert1 and
J Pittet2 1 LVMH Recherche, Saint Jean de Braye, France and 2 Orion Concept, Tours, France
NAD(P)H provides the reducing equivalents for biosynthetic reactions and the oxidation-reduction
involved in protecting against the toxicity of ROS (reactive oxygen species), allowing the regener-
ation of GSH (reduced glutathione). It has been shown in mice, that there is a significant decrease
in cutaneous NADPH cytochrome c reductase activity with advancing age but there is few data on
NAD(P)H content in human skin in vivo. Multiphoton tomography with a femtosecond laser beam
allows in vivo visualization of the epidermis with subcellular resolution. Images of NAD(P)H auto-
fluorescence could be obtained in real-time from the epidermis of the subjects and further quanti-
fied. Two age groups of healthy Caucasian women (20 women aged 18-25 and 20 women aged 50-
70) were recruited for the study. Image acquisitions were taken with the DermaInspect ® (JenLab
GmbH) on the outer forearm and the ventral forearm. Stacks of 15 images with a 2 μm step were
performed from the skin surface into the epidermis. The image size was 300 μm x 300 μm and
recorded as 512 x 512 pixels. Excitation wavelength was 750 nm and the signal emitted between
350 nm and 750 nm was collected. Laser set up was kept constant for all the subjects and the two
skin areas. Resolution of the images allows selecting area corresponding to the cytoplasm of the
cells. Fluorescence intensity was measured only on the keratinocytes of the spinous layers and its
density calculated. This parameter reflects the mean NAD(P)H content of cells. The density of flu-
orescence was compared between the two age groups and between the photo-exposed (outer) and
photo-protected (inner) faces of the forearm. No difference of fluorescence density was observed
between the 2 age groups but the fluorescence density was lower in the photo-exposed area than
on the photo-protected area. These results suggest that chronic photo exposition could reduced
NAD(P)H content in the keratinocytes.
482
Up-regulated expression of Kallikrein 5 in atopic dermatitis
Y Zhu,1 R O’Shaughnessy,1 J Harper2 and W Di1 1 Immunobiology Unit, Institute of Child
Health, University College London, London, United Kingdom and 2 Department of
Dermatology, Great Ormond Street Hospital, London, United Kingdom
Atopic dermatitis (AD) is a common skin disease caused by both genetic and environmental fac-
tors. It has been generally considered that the epidermal barrier dysfunction is the primary cause of
AD. The pathogenesis of impaired skin barrier in AD is complex and enhanced kallikreins (KLKs),
in particular KLK5, which can result in the premature degradation of desmoglein 1 (DSG1) and up-
regulation of protease-activated receptor 2 (PAR2), is one of the most important factors. In this study,
we examined the expression of KLK5 in the non-lesion skin and the lesion skin in AD, compared
to the normal skin. Furthermore, the expression of KLK5 down-stream molecules including DSG1,
PAR2 and related barrier protein filaggrin was examined using immunostaining. The expression of
these proteins was quantified by optical intensity of staining using a computerised programme.
Skin biopsies were taken from 5 AD patients and 5 normal volunteers. The up-regulation of KLK5
was found in the lesion skin of AD compared to the normal skin (p<0.05). PAR2, DSG1 and filag-
grin were detected in the granular layer, where KLK5 was co-localised with these proteins. PAR2
level was significantly increased in AD lesion skin compared to the normal skin (p<0.05), whereas
the expression of filaggrin and DSG1 was reduced in AD lesion skin (p<0.05). To further under-
stand the interaction of KLK5 and these proteins, a keratinocyte cell model over-expressing KLK5
was created using KLK5/eGFP expression vector (KLK5 cells). KLK5 cells were used to generate 3-
D organotypic culture. In organotypic culture of KLK5 cells, abnormal morphology such as thick-
ened epidermis and intercellular space widening was observed and aberrant expression of DSG1,
PAR2 and filaggrin was detected compared to the culture generated from normal keratinocytes trans-
duced with control vector. These results suggest that the up-regulation of KLK5 inferences the expres-
sion/activity of DSG1, PAR2 and filaggrin.
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Epidermal barrier dysfunction induced by environmental proteases
H Iida,1 T Takai,2 Y Hirasawa,1 S Kamijo,2 K Okumura,2 H Ogawa1 and S Ikeda1 1 Dermatology,
Juntendo University School of Medicine, Tokyo, Japan and 2 Atopy Research Center, Juntendo
University School of Medicine, Tokyo, Japan
Skin barrier dysfunction has been attracting attention as one of the pathogenesis of atopic dermati-
tis (AD). As well as the genetically determined factors, epigenetic factors such as the environmen-
tal proteases can cause barrier breakdown in the skin. Previously, we reported that cysteine pro-
tease activity of a recombinant house dust mite major group 1 allergen impairs epidermal permeability
barrier. On the other hand, colonization by Staphylococcus aureus is a common feature of AD. Here,
we describe the epidermal barrier dysfunction caused by a S. aureus-deribed protease and papain,
which is homologous to the mite group 1 allergens. We examine whether a S. aureus extracellular
protease, commonly referred to as V8 protease, and papain impair the epidermal permeability in
mice. A patch containing V8 protease with occulusion was applied to the back of mice every other
day for 1 week. Transepidermal water loss (TEWL) was increased in a dose-dependent manner. We
next examined V8 protease with or without occulusion everyday for 1 week. Regardless of the pres-
ence of occulusion, application of V8 protease significantly increased TEWL in a time-dependent
manner and induced a structural disturbance of the stratum corneum. Histology revealed an increase
in epidermal thickness and inflammatory infiltration in the dermis. Papain also induced the increase
of TEWL. Environmental proteases including that from S. auresus, which is associated with AD, can
impair epidermal permeability barrier in mice. Our results suggest that environmental proteases,
which are derived from bacteria and allergens, contribute to primary sensitization to allergens and/or
exacerbation of AD by abrogating the epidermal permeability barrier.
484
Histamine attenuates acetylcholine-mediated sweating: implication for pathogenesis of atopic
dermatitis
S Matsui,1 H Murota,1 A Kimura,1 A Takahashi,1 A Kijima,1 M Terao,1 M Ohmi2 and I Katayama1 1
dermatology, Osaka University, Osaka, Japan and 2 Health Science, Osaka University, Suita-
city, Japan
Background: Sweat has been thought to implicate in exacerbate atopic dermatitis (AD) in diverse
ways. However, the cause of hyporesponsiveness to acetylcholine in AD remains obscure. Objec-
tive: In this study, the impact of substance P and histamine to acetylcholine-induced sweating response
was evaluated. Methods: Sweating response was measured with counting the number of active sweat
gland by starch-iodin reaction and dynamic optical coherence tomography, or skin conductance to
evaluate the retained water volume in stratum corneum in mice, and quantitative sudomotor axon
reflex test (QSART) in human subjects. Furthermore, immunohistochemical analysis to confirm local-
ization of acethylcholine and histamine receptors was performed. Results: The impact of substance
P on sweating was different to diverse strains, while histamine demonstrably inhibited the acethyl-
choline-induced sweating in both murine and human via H1R-mediated signaling. H1R expressed
on both sweat gland and peripheral nerve fibers, while H2R expressed only on nerve fibers in murine
hindpaw skin. As For human, histamine also decreased the QSART measuring results. Conclusion:
These results might partly explain the mechanisms in hypohidrosis, and provide the novel coping
strategies for xerosis in AD. Furthermore, there is potential therapeutic application of these com-
pounds to certain dermatoses related to dyshidrosis.
485
Atomic force microscopy characterization of corneocytes
I Dulinska-Molak,1 M Lekka,2 M Lewandowska,1 M Pasikowska3 and I Eris3 1 Facutly of Materials
Science and Engineering, Warsaw University of Technology, Warsaw, Poland, 2 The Henryk
Niewodniczanski Institute of Nuclear Physics, Polish Academy of Sciences, Cracow, Poland
and 3 Dr Irena Eris Cosmetic Laboratories, Dr Irena Eris Centre for Science and Research,
Warsaw, Poland
Atomic force microscopy (AFM) is a novel technique for ex vivo analysis of epidermal stratum
corneum cells (corneocytes). In this study, AFM was used to evaluate topography, elasticity and adhe-
sion of corneocytes before and after treatment with moisturizer. Cream was applied daily on the
forearm for a period of 5 days. The material for test was collected from the skin surface of volun-
teers using Cuderm tape strips before and after the treatment. First, changes in the morphology of
the cells were evaluated. It was found that corneocyte surface was smoother after the application
of the cosmetic product. The analysis also included Young’s modulus measurements. Young’s mod-
ulus is a measure of elasticity (flexibility) of the tested material. The study results prove the exis-
tence of statistically significant differences in the mechanical properties of corneocytes taken after
cosmetic treatment compared to the control sample. Control corneocytes were more rigid than
corneocytes taken after the 5-day cosmetic treatment. The measurements of adhesive forces was
based on the estimation of the force needed to detach the AFM tip from the corneocyte surface. The
results revealed a relatively wide distribution of adhesive forces in similar way to Young’s modulus
values. A bigger fraction characterised by stronger tip-surface interactions was recorded for sam-
ples taken after the cosmetic treatment. The AFM analysis of corneocytes taken by tape-stripping
proved that they became smoother, less rigid, with stronger adhesive bonds between them after the
cosmetic treatment. In conclusion, AFM can be used as a very sensitive tool for early detection of
changes in corneocytes after moisturizer usage.
486
Anti skin ageing properties of a Commiphora mukkul extract
J Franchi, I Krolikiewicz-Renimel, P Andre, P Schaeffer, K Lazou, E Leblanc, S Schnebert and
E Perrier LVMH Research Parfums et Cosmetiques, Saint Jean de Braye, France
Resin of Commiphora mukkul tree has been used in ayurvedic medicine for centuries. In this study
we identified a Commiphora mukkul extract (CME) as a very potent agonist of the PPARgamma
(PPAR g). Peroxisome proliferator-activated receptors (PPARs) are members of the nuclear hormone
receptor family. Recently, PPARg has been implicated in inflammatory responses, age-related dis-
eases and in skin functions. In the present study, using different in vitro or ex vivo cutaneous mod-
els: human keratinocytes, fibroblasts and skin explants maintained in culture, we showed that CME
possesses anti ageing properties. We described that CME is a PPARg agonist using a PPAR reporter
cell line and increased the PPARg expression in human keratinocytes in culture (RT-PCR). Further-
more, immunofluorescence microscopic analysis of human keratinocytes reveals increase of numer-
ous markers of the epidermis differentiation and cohesion such as: involucrin, filaggrin, transglut-
aminase, ZO-1, desmoglein 3 and beta catenin. Furthermore, topical application of a formula
containing CME on skin explants was responsible of an increase of total lipids (after lipids extrac-
tion of the epidermis).The transcriptional effect of CME on normal human fibroblasts was evaluated
with the use of a low-density DNA array technology. CME strongly modified the gene expression
profile of fibroblasts, in particular enhancing genes implied in the collagen and elastin metabolisms:
collagens I and III, fibrillin, fibulin 5, LOX-1, PLOD1, PCOLCE and emilin 1. These results obtained
at the epidermis level (stimulation of keratinocyte differentiation and lipids metabolism improving
barrier function) and at the dermis level (extra cellular matrix reinforcement) suggest that CME pos-
sesses properties that are applicable to the treatment of wrinkles and dryness, and raise the possi-
bility that CME has anti-ageing properties due partly to its PPARg agonist effect.
487
SZ95 sebocytes induce melanocyte dendricity and proliferation in vitro
M Abdel Naser and CC Zouboulis Departments of Dermatology, Venereology, Allergology and
Immunology, Dessau Medical Center, Dessau, Germany
We evaluated the effects of SZ95 sebocytes in both low Ca2+ (0.05 mM) and high Ca2+ (1.5 mM)
culture conditions on human epidermal melanocyte (HMel) morphology, proliferation and melanin
synthesis. Serum-free HMel were incubated with SZ95 sebocytes in direct contact and SZ95 sebo-
cytes in inserts and morphology was evaluated on day 0 (24 h after SZ95 sebocytes addition) and
every 3 days thereafter for 12 days. HMel proliferation was assessed at the same time points after
incubation with SZ95 sebocyte-conditioned media (SZ95-CM). Likewise, HMel melanin contents
were estimated but while SZ95 sebocytes were in inserts. SZ95 sebocytes co-cultured with HMel,
whether in direct SZ95 sebocyte-HMel contact or with SZ95 sebocytes in cell culture inserts, resulted
in HMel flattening with increase of cell surface area and multiple small dendrites formation. How-
ever, only in high Ca2+ level and direct cell contact co-culture the HMel dendrites were specially
long and preferentially targeted and attached to SZ95 sebocyte surface membrane; features likely
mediated by E-cadherin being strongly expressed by SZ95 sebocytes in high Ca2+ level cultures.
Likewise, only high Ca2+ SZ95-CM stimulated HMel proliferation in a time-dependant manner reach-
ing significant levels at day 9 (the percentage increase was 142.9%, p<0.01) and at day 12 (the per-
centage increase was 179.2%, p<0.001) of incubation and when compared to day 0. However on
day 12 of incubation, the percentage increase was 1078% higher than its corresponding low Ca2+
SZ95-CM. In contrast, melanin contents of HMel significantly decreased on incubation with high
Ca2+ SZ95 sebocytes (in inserts) and in comparison with low Ca2+ SZ95 sebocytes (in insets) at day
6 (4.5±0.2 μg vs 15.4±0.8 μg, p<0.01) and at day 9 (6.9±0.4 μg vs 10.9±1.6 μg, p<0.05) of incu-
bation. Our results revealed, for the first time, that sebocytes also modulate HMel functions in a
Ca2+-dependent manner and may contribute to constitutive and facultative skin color in sebaceous
glands rich body regions.
488
Regulation Of Epidermal Generation By Blue Algae Extract
H Hernandez-Pigeon, I Ceruti, A Caruana, L Duprat, B Guiraud, S Mas, M Galliano, H Duplan,
S Bessou-Touya and N Castex-Rizzi Dermo Cosmetic Department, Pierre FABRE R&D Center,
Toulouse, France
Aged skin is characterized by wrinkling and laxity, and is induced by impaired stem cell mobilisa-
tion or reduced number of stem cells able to respond to proliferative signals. Aged skin display a
lower quantity of proliferative cells, a lower baseline level in hyaluronic acid (HA) levels and a flat-
tening of the dermal-epidermal junction. In order to evaluate blue algae extract (from Phormidium
uncinatum) on skin aging and regeneration, we tested this extract on keratinocyte proliferation and
migration, on hyaluronic acid and VEGF expression, and on dermal-epidermal junction protein
expression. Normal human keratinocytes were submitted to 48h-treatment with increasing con-
centrations of blue algae extract. Cell proliferation was assessed by the measurement of BrdU
incorporation. HaCaT keratinocytes migration was analyzed with the Oris Cell System. Then we
performed a HaCat culture with blue algae extract to assay the expression of molecular mediators
involved on epidermal regeneration at the protein level by ELISA and immunolabeling. Our results
showed that blue algae extract was able to stimulate keratinocyte proliferation and to enhance cell
migration. We also showed that, following blue algae extract treatment, the expression of HA,
VEGF and collagen IV and laminin 5, were strongly induced. When the blue algae extract was added
early into the culture medium during the generation of human reconstructed epidermis, we observed
that Ki67-positive cells labelling was strongly sustained in the basal layer of the epidermis as com-
pared to untreated epidermis, suggesting that proliferation has been induced by the extract during
tissue generation. Gene expression analysis showed that markers for cornified envelop, cohesion
and lipids transport were induced, suggesting that the blue algae extract favours epidermis genera-
tion. Together, the present data, obtained in vitro, support the positive action of blue algae extract
on skin regeneration.
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Changes in melanocyte location and distribution in lesion-free areas of skin from vitiligo
patients
R Wagner,1 A Rubod,1 F Luciani,1 M Cario-André,2 L Benzekri,3 Y Gauthier,2 A Taieb,2 L Larue1 and
V Delmas1 1 Developmental Genetics of Melanocytes, Institut Curie, Orsay, France, 2
Department of Dermatology, Hopital Saint-André, Bordeaux, France and 3 Department of
Dermatology, Ibn Sina University Hospital, Rabat, Morocco
Vitiligo is a pigmentation disorder in which areas of skin become depigmented due to melanocyte
loss. Melanocytes and keratinocytes form functional and structural units within the epidermis. We
investigated whether changes in the distribution of melanocytes relative to keratinocytes or in
melanocyte location within the epidermal layers occur in lesion-free areas of skin in vitiligo patients.
We determined the number and location of melanocytes within the epidermis, for six lesion-free
skin biopsy specimens from vitiligo patients and four specimens from controls. All skin biopsies
were carried out on the thighs, to ensure a similar density of epidermal melanocytes in all speci-
mens. We used an antibody directed against Trp2, specifically recognizing melanocytes, to deter-
mine the number of melanocytes per cm2 of skin. Basal melanocyte numbers were similar in lesion-
free skin from vitiligo patients and control skin, as expected. However, the number of melanocytes
in the suprabasal layer was 6 times greater in lesion-free skin from vitiligo patients than in control
skin. Thus, the melanocytes detach from the basal layer before lesion formation, in the skin of vitiligo
patients. However, these results also show that the detached melanocytes are replaced, as the total
number of melanocytes in the basal layer was similar in lesion-free skin from vitiligo patients and
controls. These findings suggest that the half-life of melanocytes in the lesion-free skin of vitiligo
patients is shorter than normal, with the stock of these cells consequently being exhausted more
rapidly. In conclusion, these results support the melanocytorrhagy theory, according to which a
defect in melanocyte adhesion to the basal layer occurs early in disease development.
491
Atomic force microscopy in vitro studies of skin cells
I Dulinska-Molak,1 M Lekka,2 M Lewandowska,1 M Pasikowska3 and I Eris3 1 Facutly of Materials
Science and Engineering, Warsaw University of Technology, Warsaw, Poland, 2 The Henryk
Niewodniczanski Institute of Nuclear Physics, Polish Academy of Sciences, Cracow, Poland
and 3 Dr Irena Eris Cosmetic Laboratories, Dr Irena Eris Centre for Science and Research,
Warsaw, Poland
Skin cells were analysed using atomic force microscopy (AFM) in vitro conditions. Tests were per-
formed on fibroblasts isolated from skin slices taken from women 20 and 40 years old. The cells
were grown in the standard medium or in the presence of anti-wrinkle pentapeptide. The objective
of the study was to evaluate the effect of the peptide on cell morphology and elastic properties rep-
resented by Young’s modulus. The measurements were carried out in a liquid chamber in physio-
logical conditions (growth medium). The AFM imaging of the test cells was performed in the con-
tact mode. Elastic properties of the cells were characterised based on the registered relationship
between the indentation displacement and force. For cells, small deflections of the arm with the tip
was noted, caused by the deflection of the elastic surface under the force exerted (indentation forms).
Indentation depth values were calculated by comparing the values obtained for ideally hard mate-
rials (such as glass in the growth vessel) with those obtained for an elastic material (living cells). The
results showed that Young’s modulus values were greater for fibroblasts grown in the presence of
the anti-wrinkle pentapeptide, and the strongest reaction was noted for cells taken from the 40-year-
old subject. In conclusion, it can be stated that studies using atomic force microscopy facilitate reli-
able and extremely precise determination of the effect of specific active ingredients used in cos-
metic industry on the condition of skin cells.
493
Impact of kallikrein-related peptidase 8 on normal human epidermal keratinocytes
M Kishibe,1 S Igawa,1 Y Bando,2 S Yashida,2 M Murakami,3 Y Shirakata,3 K Sayama,3 A Ishida-
Yamamoto1 and H Iizuka1 1 Department of Dermatology, Asahikawa Medical University,
Asahikawa, Japan, 2 Department of Functional Anatomy and Neuroscience, Asahikawa
Medical University, Asahikawa, Japan and 3 Department of Dermatology, Ehime University
Graduate School of Medicine, Matsuyama, Japan
Human tissue kallikrein (KLK) is regarded to play important roles for keeping permeability barrier
homeostasis by shedding corneocytes. KLK comprises a subgroup of 15 serine proteases; the tissue
kallikrein (KLK1) and the other 14 kallikrein-related peptidases. KLKs are expressed in the stratum
granulosum and stratum corneum in normal human skin. They are transported by lamellar granules
and secreted into intercellular spaces between the stratum granulosum and stratum corneum. KLK8,
one of trypsin-like KLKs, is expressed the most abundantly in the stratum corneum and sweat. Pre-
vious studies showed that KLK8 expression was upregulated in several inflammatory skin diseases
and also found around the incision after skin wounding. Our previous study suggests that Klk8, the
mouse orthologue of human KLK8, is involved in the desquamation in a 12-O-tetradecanoyl- phor-
bol acetate-exposed skin model through a cleavage of desmoglein 1 and corneodesmosin, possi-
bly in cooperation with other Klks. In addition, we found that Klk8 is involved in skin wound heal-
ing associated with keratinocyte proliferation through the upregulation and activation of Klk6. It
could also induce the keratinocyte differentiation through upregulation of PAR2. Therefore, we
hypothesized that Klk8 has a possible role to regulate not only the desquamation but also the inte-
grated balance between keratinocyte proliferation and differentiation in cooperation with other
KLKs. In this study, we compared impact of recombinant human KLK8 treatment on a living skin
equivalent system and a conventional monolayer NHEK in order to explore roles of KLK8 in nor-
mal human epidermal keratinocytes with/without advanced differentiation.
492
Epidermal barrier impairement: a first correlation between occludin and claudins molecular
modifications and TEER measure
F Ranzini, B De Servi and M Meloni VitroScreen, Milano, Italy
Stratum corneum and tight junctions (Tjs) are responsible for epidermal barrier and fence proper-
ties. It is well known that during epidermal development when the lipid’s barrier is not yet estab-
lished, fundamental sequencial modifications of structural proteins, Occludin and Claudins are func-
tional in order to block water, ions and proteins flux. Based on the knowledge of the role played by
TJs structure in epidermis with impaired barrier function (irritant stimuli or pathological lesions) a
study has been conducted on 3D human epidermis either in homeostasis conditions or challenged
with Sodium Dodecyl Sulphate in order to discriminate between a functional or structural role of
Occludin and Claudin-1 in damaged epidermis or in order to restore the barrier function. The dynamic
of the genomic response (OCLN, CLDN1 gene associated to TJs and TNF-α for inflammatory sta-
tus) has been monitored by gene expression (qRt-PCR), protein identification by western blot, con-
focal microscopy immunofluorescence and by measuring transepithelial electical resistance (TEER).
Furthermore samples from different skin irritation studies have been included in the study and ana-
lyzed: in this case the data on TEER have been already acquired. The project aims to establish a
reproducible and predictive toxicogenomic approach to skin irritation classification for ingredients
and topically applied products. The results collected up to now have given the following informa-
tion: TEER is a sensitive and direct measure of epidermal barrier impairment for surfactants but it
cannot be directly used for finished products because of epidermal thickness interference influenced
by film forming properties or inflammatory reaction. OCLN plays a functional rather then structural
role at TJs level: its over-expression has been associated to the recovery of the barrier. Claudin over-
all results are still unclear: they suggest a more conservative and structural role for this protein.
490
Distribution of basement membrane zone components in subepidermal blistering diseases
S Hosoda, T Yamada, M Suzuki, M Komine, S Murata and M Ohtsuki Dermatology, Jichi Medical
University, Shimotsuke city, Japan
Various methods have been utilized to diagnose subepidermal blistering diseases. However, more
convenient tool to distinguish rare variant of subepidermal blistering disease would be helpful, if
any. Therefore, we tried classical immunofluorescence method to map autoantigens in bullous lesions
of each subepidermal blistering disease to establish an easy-to-use method to define each subepi-
dermal disease. We examined the distribution of autoantigens at the site of blister formation in
these diseases utilizing immunofluorescence technique with the antibodies to C-terminal portion
of BP180 NC16A, BP230, integrin β4, integrin α6, laminin 332, collagen type IV and collagen type
VII. In patients with epidermolysis bullosa acquisita, collagen type VII was detected in epidermal
and dermal sides of the blister. In patients with anti-laminin 332 mucous membrane pemphigoid,
laminin332 was detected on both sides, while collagen type IV and VII were detected on dermal
side of the blister. In bullous pemphigoid patients, laminin 332 was detected on dermal side, while
C terminals and NC16A of BP180 was detected on epidermal side. In anti-laminin γ1 pemphigoid
patient, BP 180 was detected on epidermal side, while laminin 332 was detected on detected on
dermal side. These results show that the site of dermal-epidermal separation is desease-specific. Our
study implies that immunomapping study may be a convenient and useful tool to distinguish those
subepidermal blistering disorders.
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Ictyane® Body Lotion: A New Concept For Extreme Protection And Hydration Based On The
“Trehalose-Sorbitol-Glycerol Complex” As A Thermo-Protector
M Galliano,1 M Haure,1 L Duprat,1 H Hernandez-Pigeon,1 M Meloni,2 N Castex-Rizzi,1 S Bessou-
Touya1 and H Duplan1 1 R & D, PIERRE FABRE DERMOCOSMETICS, Toulouse, France and 2
VitroScreen Srl, Milano, Italy
Extreme climatic changes are known to induce skin stress and dehydration. Effective protection to
skin physiological imbalance and dehydration from stressful environmental conditions, like dehy-
dration, cold or hot temperatures, is a matter of skin homeostasis preservation. The aim of the pres-
ent study was to investigate the ability of a complex composed of trehalose, sorbitol and glycerol
to inhibit cell stress induced by dehydration or temperature. We showed that freezing living cells
in the presence of the trehalose-sorbitol-glycerol complex caused less cell death upon thawing
than without the complex. Also we showed that trehalose inhibited the induction of hsp70 expres-
sion in cells incubated at 45°C for 1h. Finally we demonstrated that trehalose inhibited cell disor-
ganisation after dehydration stress in epidermal keratinocytes. A reconstructed epidermis (RHE)
model, submitted to temperature and hygrometry stress, was treated with Ictyane® Body Lotion with
or without the trehalose-sorbitol-glycerol complex. Expression of genes encoding specific markers
of epidermal hydration and integrity was investigated. Aquaporin3 was significantly upregulated in
stressed RHE independently from the presence of the complex. Occludin expression was strongly
upregulated in the presence of the complex only. LDH release from stressed RHE was specifically
reduced in the presence of the complex, indicating strong protective effect. Finally induction of pro-
tease activity in skin explants challenged by dehydration and topically treated with Ictyane® Body
Lotion was prevented more efficiently in the presence of the complex. Together these findings demon-
strated that the trehalose-sorbitol-glycerol complex included in Ictyane® Body Lotion could be con-
sidered as a thermo-protector complex for extreme climatic changes, as dehydration, cold and hot
temperatures.
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Different impact of water and occlusion on the skin barrier
M Fartasch,1 D Taeger,2 U Pohrt3 and T Brüning4 1 Depart. for Clin.& Exp. Occup. Dermatology,
Inst. for Prev.& Occup. Medicine of the DGUV and the Ruhr-Univ. Bochum (IPA), Bochum,
Germany, 2 Inst.for Prev.& Occup. Medicine of the DGUV and of the Ruhr-Univ. Bochum
(IPA), Bochum, Germany, 3 Occupational Medicine, Institution for Statutory Accident
Insurance and Prevention, Berlin, Germany and 4 Inst. for Prev. & Occup. Medicine of the
DGUV and the Ruhr-Univ. Bochum (IPA), Bochum, Germany
Unprotected exposure to humid environments (e.g.,water) and prolonged glove occlusion are both
known to induce a variety of skin changes that seem to affect the morphology and function of the
epidermal barrier. Using an experimental model simulating occupational wet work, we study the
effect of different forms of wet work, especially the differences between water exposure and occlu-
sion. In 73 volunteers, the response to water exposure and occlusion over multiple daily exposure
periods for 7 days were compared. After the one-week exposure, the sites were irritated with sodium
lauryl sulphate (SLS). Comparison was performed via visual inspection and bioengineering meth-
ods. While occlusion did not induce measurable alterations in skin physiology, water exposure for
more than 3hrs daily showed a significant increase in transepidermal water loss (TEWL) compared
with the control areas. SLS challenge of the previously occluded and the water-exposed sites induced
higher TEWL and clinical scores in a time-dependent fashion compared with the control areas - with
a more pronounced reaction in the water-exposed sites than in the occluded sites. By comparing
the different forms of wet work-induced barrier disruption it was shown that skin hydration by occlu-
sion has a different biological effect on the skin than water exposure. The study further provides
experimental evidence that the “skin-protective” effect of glove use by preventing exposure to water
might be greater than the supposed “skin-irritating” effect of occlusion-induced perspiration.
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Jasmine flower and stem extracts modulate multiple targets in keratinocyte autophagy
A D’Arcangelis,1 P Bhatt,1 F Gruber,2 A Leo,1 E Tschachler3 and C Lasserre4 1 Skin Cell Biology
Laboratory, Chanel, Inc., Piscataway, NJ, 2 Dept. of Dermatology, Medical University of
Vienna, Vienna, Austria, 3 CE.R.I.E.S, Neuilly sur Seine, France and 4 Chanel PB, Neuilly sur
Seine, France
Skin aging is a complex process where chronological age as well as external and internal factors
such as oxidative stress lead to accumulation of damaged proteins, lipids, and DNA, and to a
reduction in epidermal renewal. Processes to degrade modified biomolecules appear to ensure the
proper renewal of skin and eliminate damaged molecules at the cellular level. Autophagy is a bulk
degradation mechanism implicated in the antioxidant defense of skin cells, and like the proteasome,
it becomes less efficient with increasing age, perhaps leading to the accumulation of damaged cel-
lular components. We examined the expression, in cultured keratinocytes, of proteins essential for
macroautophagy (mTOR, LC3, and Bag3), and in chaperone-mediated autophagy (Lamp2a), and
identified a plant extract which could stimulate autophagic activity. Neonatal keratinocytes were
incubated in the presence or absence of extracts and the effect on protein expression was evalu-
ated by Western blot or immunostaining. We find that Jasmine flower extract is able to moderately
inhibit mTOR expression but that both Jasmine flower and Jasmine stem extracts, individually and
in combination, are highly effective inhibitors of mTOR phosphorylation, and thus prevent its acti-
vation. Jasmine stem, alone or in combination with Jasmine flower, is able to stimulate autophago-
some formation, as visualized by laser scanning microscopy of human keratinocytes immunostained
for LC3. The combination of Jasmine flower and stem, but not either extract alone, are able to stim-
ulate protein expression of Lamp2a. We have therefore identified two plant extracts which function
alone and more effectively in combination to boost autophagic activity in cultured keratinocytes,
and may thus potentially address the decrease in autophagy observed in aging skin.
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The potential of the skin as a readout system to test artificial turf systems
M Peppelman,3 W van de Eijnde,1 A Langewouters,3 M Olde Weghuis2 and P van Erp3 1
Consumervoices, Sint Nicolaasga, Netherlands, 2 Ten Cate Thilon bv, Nijverdal, Netherlands
and 3 Radboud University Nijmegen Medical Centre, Department of Dermatology, Nijmegen,
Netherlands
Skin damage is often studied in skin disorders or burn wounds at a biological level. However, mechan-
ical skin damage is studied to a lesser extent, for example skin aberrations after a sliding during
soccer. To our best knowledge, studies that characterize skin lesions after a sliding on natural grass
and artificial turf, and therefore focus on the skin material interaction, have not been performed.
For this reason, we investigated the interaction of skin with natural grass and artificial turf at clini-
cal, histological and immunohistochemical level. During this study, a “standard sliding” was per-
formed by 14 male volunteers on artificial turf, dry and wet natural grass. Directly and 24 hours
after the sliding, a clinical picture and a 3 mm punch biopsy of the lesion were taken for clinical
and histological evaluation. Besides hematoxylin-eosin staining, paraffin sections (6 μm) were
immunohistochemical stained with monoclonal antibodies specific for CD3, hBD-2, K16, K10, Ki67
and HSP70. Clinically, a sliding performed on artificial turf causes less erythema but more abrasion
compared to dry and wet natural grass. At histological level, most damage of the stratum corneum
was observed directly after a sliding on artificial turf or dry natural grass. Aberrant expression of
CD3, hBD-2, K16, K10, Ki67 and HSP70 was not found directly after the sliding. However, 24 hours
later an increase of K16, hBD-2 and HSP70 expression was observed as result of a sliding on arti-
ficial turf or dry natural grass. In conclusion, skin damage induced by a sliding is comparable between
artificial turf and dry natural grass, at histological level. In addition, wet natural grass causes the
least damage. The results of this study therefore demonstrate the possibilities and potential of the
skin as a readout system to evaluate skin damage.
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Strategy for the management of xerosis by targeting lipid barrier improvement and itching
modulation
C Baudouin,1 S Brédif,1 J Rocheteau,1 N Lachmann,1 M Biassette,1 S Leclere-Bienfait,1 S Garnier,1
F Menu,1 B Chadoutaud2 and P Msika1 1 Innovation, R&D Direction, Laboratoirres
Expanscience, Epernon, France and 2 Clinreal Online, Toulouse, France
Xerosis can be linked to acquired skin disorders (e.g. senile, winter-, UV-induced dryness) or patho-
logical troubles (e.g. atopic dermatitis). Xerosis is characterized by a disturbance of cutaneous bar-
rier, which in severe cases, associated to inflammation can lead to pruritus. A nourishing and
soothing balm was specifically formulated for the management of xerotic skin with pruritus. It con-
tains quinoa peptides (PAR-2 modulator), avocado oil HAREF (protector rich in omega 6, 9 and 7),
sunflower oleodistillate (potent relipidizing). Quinoa peptides and sunflower oleodistillate both have
large anti-inflammatory properties and epidermal barrier stimulating effect. Here we demonstrated
that together they significantly inhibited tryptase release by mast cells. Human skin explants were
submitted to barrier disruption mimicking dry skin. Balm’s topical application restored the skin bar-
rier, as shown by filaggrin and Nile red stainings; moreover it modulated the overexpression of TRPV1
and the release of IL1-alpha. A clinical trial was performed on 101 patients affected by atopic der-
matitis [7.4 months - 46.5 years] or senile pruritus [50 - 87 years]. The product was applied twice
daily for 30 days. According to patients, the product decreased dryness 96%, irritancy 87%, pruri-
tus 87% (with remanent effect), improved immediate/long-lasting comfort 80%/89%, hydration 94%
and repaired skin barrier 94%. Investigator Global Assessment confirmed an improvement in 100%
of patients and Overall Dry Skin Score was improved in 85% of patients. Thanks to its patented
active principles, reinforcing lipid and water barrier and limiting inflammation, the balm brings a
specific answer to skins prone to xerosis and pruritus.
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Effect of a botanical rice extract on the modulation of CPC components and survivin variants
J Botto,1 F Labarrade,1 I Imbert,1 K Cucumel,1 V Busuttil,1 F Portolan,1 C Nizard,2 M Dumas2 and
N Domloge1 1 Vincience, ISP Global Skin Research Center, Ashland Specialty Ingredients,
Sophia Antipolis, France and 2 LVMH Recherche, Paris, France
In the epidermis, cell replacement comes from progenitor cells called “keratinocyte stem cells”
(KSCs). Maintenance, proliferation and differentiation of KSCs seem to be tightly modulated by cer-
tain genes, such as these encoding the Chromosomal Passenger Complex (CPC) components (Bore-
alin, INCENP, Aurora kinase B and Survivin). Human Survivin, a key protein involved in the con-
trol of mitosis is expressed under several isoforms, as the results of alternative splicing: survivin Wild
Type, 2B, ΔEx3, 3B and 2A. In the present work, a botanical rice extract was designed and devel-
oped to help sustain the skin expression of CPC components and survivin variants. To evaluate the
activity of this botanical extract, Immunostaining and qPCR were performed both in cultured KSCs-
enriched fractions of keratinocytes and in HaCaT cells. These in vitro studies demonstrated that the
extract was able to modulate the expression of each CPC members in both KSCs-enriched fraction
and in primary keratinocytes. Moreover, in KSCs and in HaCat cells, the botanical extract exhibited
modulating properties on the expression of several survivin variant.
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